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HYBRIDIZATION IN PLANT AND ANIMAI 
IMPROVEMENT 


By Dr. D. F. JONES 


CONNECTIE r AGRICULTURAL EXPERIMENT STATION, NEW 


THNHE function of hybridization is the rearrangement 
|’ ing characters, the bringing together of qualitie 
in different forms into one or a few individuals 

beginning of a new variety. or a new breed. How the 

flowers and vegetables of our gardens and domestic anim 

ind about the house have been multiplied into endless 
combination of a relatively few types becomes apparent 

tory of any particular group of plants or animals is re\ 

The dahlia is one of the most popular garden flowe 
to its easy culture. simple vegetative propagation ind 
colors and forms. The fact that the plants can also 
from seed, giving an astonishing array of markedly dif 
has made this a fascinating subject for experimentation Dy 
gardener and has greatly increased the number of well re 
rieties. The dahlia was first generally cultivated in Eur 
having been introduced from Mexico. At that time the fl 
single and not greatly different from Cosmos and Core 
are its nearest relatives. The first double flowered form wa 
in 1814 at which time there were listed some 12 well n 
types. Twelve vears later the number of varieties had incr 
due to recombinations of the existing color varieties with 
flowered condition and also new shades of color were bro. ont 
crossing and doubtless by mutation as well. 

The first Cactus dahlia came to light in 1879. This fon 
radical departure from the common type. The margins of 
were bent back instead of forward giving the flowers a very 
appearance and a welcome change from the extreme forms whi 


too artificial. A small flowered and profusely blooming type 


as Pompon was also discovered. There now existed four m 


based on flower form: Single, Double. Cactus and Pomp 


sho 


double dahlias are classified in two groups by the florists as 








Fancy according to color pattern. Crossing between the Cactus and 
Show types produced a new dahlia intermediate in form with the tips 
of the petals curved backward somewhat like the hooded sweet peas 
but with the body of the petals broad and bent forward and double as 
in the Show types. This new creation called the Decorative type is on 
of the most highly prized and beautiful of all the dahlias. The flowers 
are not so compact and artificial looking as the Show and Fancy groups. 
and their flufiness has much of the beauty of the Chrysanthemum and 
Aster together with an astonishing array of soft yet brilliant colors 
The broad petaled, semi-double peony-flowered dahlia and the collarett: 
type with a row of small and odd shaped petals of different color su: 
rounding the central bud are the latest additions to the ever growing 
list of varieties of this most popular flower. 

The first Cactus dahlia also introduced a new color resembling that 
of the cactus, Cereus speciosissimus, from which fact it originally got 
its name. Other variations which were brought out from time to time 
were dwarf plants, plants with long stemmed and short stemmed flowers. 
flowers with petals divided, others quilled and still others rolled into 
tight tubes like some China asters. Colors are as profuse in dahlias 
as in almost any cultivated flower. They occur in self-colored patterns 
and in variegations which are classified into five different types as 
shaded, edged, margined, striped and mottled. How the individual 
variations first arose is, in most cases, wholly unknown but having onc: 
been found it is not dificult to see how by recombination ail these dif 
ferent flower forms, colors and patterns together with differences in the 
growth of plants, the more than 3,000 named varieties could be de 
veloped in 150 years. 

Miany horticultural achievements have not been developed by inten- 
tional hybridization. Natural crossing between different varieties grow 
ing together has undoubtedly been responsible for most of the new 
forms. Because flowers are so conspicuous new deviations are usually 
easily detected and so seed saved. Cultivation gives a plant a far 
greater opportunity for further improvement as compared to wild forms 
because of the immense numbers grown and the fact that these are 
more under observation. Careful culture also allows many new forms 
to live which would be exterminated in the open. Those plants whose 
valuable part is comprised in conspicuous flowers or definitely marked 
seeds are more extensively multiplied into different varieties than those 
plants which are not so easily catalogued. Roses, tulips, irises are a 
few notable examples of flowers which are widely diversified in form 
and color. Among the vegetables beans are listed in almost endless 


variety because the well marked seeds in color and pattern and char 


acteristic pods make the different varieties easily recognized and there- 


fore generally kept true to type. 
The way in which many varieties of garden and field crops origi- 
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THE PROGENY OF A FEW NATURALLY CROSSED BEANS FOUND 


VARIETY THE OUT-CROSSED SEED TYPE AND THE ORIGINA 


SHOWN ABOVE 
nate is well illustrated by a natural cross of a commonly cultivated 
variety of garden beans. From a plot of Dwarf Horticultural beans 
the seeds of which are cl.aracterized by splashes and stripes of irregu 
lar red bands on a light background, a few off-type seeds were found 
when the crop was shelled. s| hese seeds were densely marked with a 
thick mottling of dark brown. There were only a few of the seeds 
among many hundreds of thousands of the Horticultural type but they 
were very conspicuous on account of their darker color and altered 


pattern. They were probably due to natural crossing which had taken 


place the year before as the plants were grown adjoining plants of other 


varieties. This was proven to be the case when the odd looking seeds 
were planted and the resulting seeds harvested. Almost every plant 
was different in color and markings of the seeds. A representative 
seed from a number of these plants is shown in the figure 

The seeds shown in the illustration having the same markings differ 
strikingly in color. The differences are abrupt. Although there are 
eleven distinct kinds of seeds in this lot it can be seen that they are 
made up of different combinations of color and pattern. In arrange 
ment of color there are three types: self-colored, splashed and mottled 
The colors are cream, tan, brown and red. Only a few of the many 
possible combinations of these characters are expressed in this small 
number of plants. Each seed is a possible beginning of a new variety. 


Some of the combinations are undoubtedly hybrid and will break up in 








later generations. One of the seeds is an exact reduplication of the 
parental hybrid seeds. Another goes back to the one known grand 
parent. What the other grandparental variety was can only be con 
jectured. 

In addition to these striking differences of color and markings th 
seeds differ somewhat in size and shape. Whether these are genotypical 
differences or merely modifications due to the growth of the plant cai 
only be told by further testing. The plants which produced these seeds 
differed in no less degree. They were yellow or green podded and the 
pods were flat or round. They were diverse in time of blooming and 
ripening. They were also unequal in productiveness, hardiness. dis 
ease resistance, stringiness and toughness of the pods. These are th 
more important qualities but they are not so surely recognized as the 
noticeable seed characters. 

Natural crossing in this manner has been the most important agency 
in the multiplication of varieties. Striking variations such as occurred 
in the beans just described attract the fancy of the gardener. The seeds 
are saved and sown. The unusual features may or may not persist 
Some of them may be an improvement over existing sorts. The seed 


from the most promising plants is again saved and since beans ar 


largely self fertilized the hybrid combination of characters are quickly 


reduced in numbers and uniform and constant strains are established 
in the course of several years, that is, they soon come true to type. The 
best of these strains are selected and a new variety has been created o1 
rather re-formed. Further testing shows whether the new variety has 
sufhcient merit to be worthy of general cultivation and if it has it soon 
finds its way into the seed catalogues. Such in brief is an outline of 
the history of nearly all the commonly cultivated vegetables and 
flowers. 

It is generally thought that selection has brought out these new 
forms. Such is indeed the case but the variability induced by crossing 
has made the opportunity for selection to be effective. Those charac 
ters which really determine the value of a variety, such as hardiness. 
productiveness, quality, and which are dependent upon all parts of the 
plant, are so complex in mode of inheritance that it is not at once appar- 
ent that recombination of definitely hereditary factors takes place just 
as surely as in color and pattern. The changes are usually small in 
degree and the characters are more easily influenced by the external 
conditions. For that reason selection is the means of sorting out the 
best hereditary material and with many plants selection must always 
be continued to maintain improved varieties at their high level. 

The application of selection to plant and animal improvement has 
not been greatly changed by the recent advances in the knowledge of 
inheritance. It was used effectively long before Mendel’s principles of 


heredity were known. But in the past much time and effort have been 





wasted in selecting variations which were not inherited 

to no change. Mendelism has shown clearly the dist 

the two kinds of deviations Only germinal variatio 
mitted permanently. These are brought about either 
changes in the structure of the hereditary units about whos 


most nothing is known and which are comparatively rare 


or by the much more usual and frequent recombinat 
crossing. The only sure means of identifvine these 
is the progeny performance test. 

In one sense hybridization produces nothing new 
materials which are already 1 existence and by put 
ferent associations makes forms which have never be 
rhis is a common if not universal method of diversificatio 
alphabet has only some 30 symbols vet the English langua 
over 450.000 words All chemical compounds are different 
of about 80 elements. That hybridization can produce 
equivalent to saying that architects can create no new b 
cause they have to use the same bricks and boards. cement 
they have alwavs used ol the musician can write no Hew sol 
he has at his disposal only the same set of notes and modulatior 
possibilities for creation by combination are practically 
Particularly is this true in organic substances where each new 
pound forms a new unit which can associate with other units to 
new compounds. The hereditary factors as far as known are 
pounds so complex that their formulas can not as yet be writte1 

The history of the more recently created breeds of animals 
that hybridization has furnished the beginnings: controlled mati 
and careful selection have followed this up. Poultry furnishes 
excellent examples of the part played by hybridization in animal 
ing. The history of their development is the best known for the 
purpose breeds of American origin although all are not agreed as to the 
foundation stocks. For the Barred Plymouth Rocks, the most popular 
all around fowl among the farmers of this country, the Dominique 
nished the pattern and the Black Java or Black Cochin the size 
Minorea and Brahma were also used it is believed. The first speci 
were exhibited in 1869 from Connecticut. The type of body has 
fairly well fixed and Plymouth Rocks are now obtainable in sever 
different colors and patterns. 

The Wyandotte has a distinct type of its own and is another produ 
of the American breeders. Its short blocky build and compact trame 
set it off from the other larger and more rangy general purpose fowls 
but this type is not well fixed probably because more attention has been 
paid to feathers and color than to body characters. According to some 


authorities a Sebright Bantam and a Cochin hen were first mated to 


produce a Cochin Bantam. The offspring were again crossed with 








Cochin and also with Silver Spangled Hamburgs. Wyandottes first 
made their appearance in about 1870. 

The Rhode Island Red remained for a long time as a farm fow! 
and was not considered as a distinct breed and was not taken up by th 
“Standard” breeders until after it had established its reputation as a 
utility fowl. It is one of the most variable breeds in color due to its 
extremely mixed origin. Although the material used is somewhat in 
doubt both Asiatic and Mediterranean stocks were crossed in native 
breeds According to one writer Red Malay. Shanghai, Chittagong. 
Brahma and Leghorn were crossed in every conceivable way. The red 
color being distinct from all other common fowls it was easy to estab 
lish a new breed. It illustrates well the point that breeds are based o1 
a few outstanding easily seen characters and the more valuable features 
are built up around them. Such has been the origin of the more recent 
breeds. With various modifications it is probably typical of the be- 
ginning of all breeds of poultry whose past history is now unknown. 

Sheep are among the oldest of domesticated animals and nowhere 
have they been more highly developed than in England. Most of the 
modern mutton breeds with which we are now familiar had their origin 
there. Some were so excellently formed since very early times that 
their beginnings are not known, such as the Southdowns and Dorsets. 
The former has very fine qualities as indicated by its widespread popu- 
larity and from the fact that it has been used in crossing with other local 
strains to produce many of the now prominent breeds. For example 
it is generally believed that the Shropshires are the result of crossing 
Southdowns with the native horned, black faced sheep of Shropshire. 
Also the Leicester and Cotswold breeds are thought to have contributed 
something to the prominence of this famous race. Similarly the Ox- 
ford sheep grew out of intermixing the Cotswolds and Hampshires. 
while the Hampshires in turn got their start in crosses of the native 
Wiltshire and Berkshire sheep followed by judicious use of Southdown 
rams. Later the Sussex sheep which had a somewhat similar origin 
were united to make the material out of which have come the modern 
Hampshires. And to-day in the western states the Department of Agri- 
culture is endeavoring to unite as many of the good qualities of the 
Lincoln and Rambouillet breeds as possible to form a new one for 
which the name of Columbia is proposed. 

Should one examine the history of the creation of the present day 
breeds of swine he would find that much the same line of development 
has taken place. Crossing to bring together desired characters from 


different types brought out in different places and to serve different pur- 


poses. followed by intermating and back-crossing of the progeny and 


close selection towards a more or less fixed objective—such has been 
the almost unvarving recent history of the smaller and faster breeding 


animals. The larger and more slowly reproducing farm animals. the 





ll 


cow and the horse, are not so easily handled in this way. The creation 
of new varieties which means the culling out of enormous numbers of 
inferior individuals is too expensive a procedure to be undertaken with 
out good reason. But is it not a logical assumption from the known 
history of the smaller animals that crossing has played an equally im 
portant part in their early development which had already reached 
high plane before the written history of the breeds began? 

It has long been stated that the chief contribution of France to 
agriculture, the Percheron horse, reached its highest development fol 
lowing the iniusion of the heredity of the Arabian horse into the native 


heavy horses after the defeat of the Saracens in 732. Sanders and 


Dinsmore, recent writers on the Percherons. are. however. strongly of 
the opinion that the influence of the Arabian horse has been great!) 
exaggerated and even question whether or not mixing ever occurred in 
any important amount and persisted. They base their chief argument 
on the fact that the color pattern of the Percheron is distinct from the 
markings of the Arabian. Unless this objection is supported by more 
convincing evidence it can hardly be conclusive as it would not be ex 
pected that a complex parental pattern would be recovered completels 
from such a mixture unless it was specifically selected for It is a 
fact that the Arabian war horses were present in France in large num 
bers and magnificent animals they undoubtedly were. It can hardly b 
doubted that they were frequently crossed with native stock. How 
many of their desirable qualities have persisted is largely to be con 
jectured. But the Percheron differs from the other heavy draft breeds 
most noticeably in neatness of body and lightness of foot, qualities 
which could very easily have come from part Arabian ancestry. 
Wheat being the most important bread making cereal in Europe 
and America, naturally a great deal of attention has been given to the 
upbuilding of this plant. Most of the varieties now widely grown have 
come from individual plant selections from older varieties. A beard 
less head in a field of bearded wheat or a blue-stemmed plant in color 


less sorts attracts attention. Seed may be saved from such plants and 


if the progeny prove to be sufficiently distinct and better a new variety 


is in process of formation. 

The Scotch Fife wheat has been popular in the Northern States 
and Canada. Its origin is typical of many other varieties. David Fife 
living in Ontario received a quantity of wheat which had come original- 
ly from Russia. He planted it in the spring but it proved to be a winter 
variety and consequently only three heads ripened, these beionging to 
a single plant. Sown again the following year the wheat proved re 
markably resistant to rust and from these few plants the seed was 
rapidly increased and widely grown. In time a number of some- 
what different types of Fife developed and by crossing among these 


types the Marquis wheat which has played a considerable part in Ca- 
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NT TYPES OR AGRICULTURAL SUB-SPECIES OF MAIZI 
Dp PRODLCER IN THE MAIN CORN GROWINE REGION A 
h IH \ORTHERN GROW’ FLINT AND SOUTHERN FLO 


nadian wheat growing was produced by William Saunders 
Canadian Experiment Station at Ottawa. 

Fultz is one of the best known of the older varieties of American 
wheats. It originated from three heads of beardless wheat in a field 
of Lancaster. Later S. M. Schindel of Hagerstown, Maryland. crossed 
Fultz and Lancaster and out of this came Fulcaster. which is a bearded. 
semi-hard, red grained wheat considerably resistant to rust and 
drought. It has been grown generally over the country but particularly 
in the region from Pennsylvania to Oklahoma. 

One of the best illustrations of a successful plant breeding enter 
prise from the standpoint of practical results obtained was the potato 
varieties produced by E. S. Carman, late editor of the Rural New 
Yorker. Rural Blush, Rural New Yorker No. 2. Carman No. 1. Car- 
man No. 3 and Sir Walter Raleigh are varieties which came from a 
collection of 62 varieties which were gotten together for the purpose 
of crossing. Artificial pollination proved to be impossible on account 
of failure to find good pollen but from seed bolls naturally formed 
(undoubtedly many of the seeds resulted from crossing between differ 
ent varieties) a large number of seedlings were raised and from these 
the five best were distributed after careful testing. It is stated that at one 
time 80 per cent. of the potatoes grown in this country were either 
Carman’s productions or seedlings from them. He accomplished what 
he set out to do in producing a better potato than the old Early Rose 
and Peach Blow. 


That natural crossing has played a large part in the production of 


corn varieties of all kinds is apparent to every one. The ease by which 


pollen is carried by the wind and the practice of growing many different 


sorts near together or even in the same field maintain a constant state 





of out-crossing and a resultant variability out of which 
start new departures. 

The history of Reid’s Yellow Dent, now one of the most popula 
varieties throughout the corn belt, is typical. Robert Reid brought 
with him to Tazewell County, Illinois, from Ohio seed of a local va- 
riety know as Gordon Hopkin’s corn. This was planted in the spring 
of 1816 and did not thoroughly mature, consequently the seed did not 
germinate well the following year. The missing hills were replanted 
with an early variety known as Little Yellow corn. The corn has not 
been purposely mixed since then and by selection the type of this well 
known corn has been developed. 

The improvement of the famous variety of corn known as Leam 
ing was first begun in 1826 with the use of Indian varieties commonly 
grown at that time and is probably the first variety of corn to be sys 


tematically selected. It is also probably the first dent variety of modern 


type to be developed. According to a grandson of the original Leam 


ing' some of the material used at the start consisted of the purple o1 


black seeded varieties. Evidences of this aleurone color are still seen 


THIS CORN PLANT WITH PERFECT FLOWERS IN A SINGLE TERMI\A 
BOTANICALLY QUITE SIMILAR TO A DISTINCT TRIBE OF GRASSES 
GIVES CONSIDERABLE PROBABILITY TO THE THEORY Of ! 


’s Farmer, De O19 
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rHE GREAT VARIABILITY OF MAIZE ADAPTING THE PLANT TO A RANGE OF CONDITIONS 
FROM THE EDGE OF THE ARCTICS TO THE TROPICS THROUGHOUT THE Wo ~ 


DIFFICLLT TO ACCOUNT FOR UNLESS A MIXED ANCESTRY IS ASSLMI 


at rare intervals in this variety. That the large-eared, compact-rowed, 
many-seeded variety now so familiar should be got out of the few-rowed, 
round-seeded, floury and flinty varieties grown by the Indians fo 
many centuries is a really remarkable instance of plant improvement 
through hybridization followed by thorough-going selection. 

The dent type of corn was not produced for the first time in Leam- 
ing as this kind of corn has been known since very early times having 
been reported to be in the possession of the Powhattan Indians as early 
as 1608. The characteristic indentation of this most productive kind 
of corn is due to a corneous outer layer surrounding a center of soft 
starch. The greater shrinkage of this soft starch than the hard starch 
outside on drying bring about the depressed and folded tip from which 
the tvpe gets its name. The two kinds of corn grown by the natives 
of America were floury varieties in Mexico and adjacent regions and 
flint varieties in the north. That the combination of flint and floury 
types has made possible the dent corn now so widely grown is some- 
what more than a surmise. The absence of leaves on the modified 
leaf sheaths forming the husks on the ears, a characteristic of dent 
corn, is common for floury corn but not flint corn. On the other hand 
the corneous nature of the endosperm and early maturity are largely 
flint features. 

\ familiar example of the rapidity with which varieties can be 
produced by crossing is furnished by the yellow varieties of sweet 
corn which have been introduced during the past few years. Prac- 


tically all of them owe their start to a small eared. vellow seeded va- 
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riety known as Golden Bantam. This variety for some time was little 
known and not appreciated because its vellow color differentiated it 
from all other varieties of sweet corn commonly grown and made it 
appear like field corn. It was finally realized that Golden Bantam 
was somewhat more tender in texture and better flavored than any 
other variety. Its small ears and low vield induced many to cross this 
corn with the larger growing corns and then to regain the yellow color 
combined with larger stalks and ears and as much of the quality of 
Bantam as possible. The vellow color is easily regained because in the 
second generation following the cross of vellow and white one seed in 
every four will. be pure yellow but retaining the sweetness and tender 
ness of Golden Bantam in a larger and more productive corn is more 
dificult. Some success has been achieved judging from the popularity 
of the new yellow sorts such as Golden-rod, Golden Giant, Butter: up 
Bantam Evergreen and a host of others which represent a recombina 
tion of the characters of Golden Bantam and such standard varieties 
as Evergreen, Howling Mob and Country Gentlemen. Yellow colo: 
has now become the badge ol honor among sweet corns. 

The number of new roses continually being offered are so great 
that only an exceptional variety or novelty creates much _ interest. 
Within recent years the climbing American Beauty has attracted con 
siderable attention. This variety was developed from a crossing of 


American Beauty and Rambler and possesses the large flowered, long 





NO OTHER PLANT THAN MAIZE EXHIBITS A GREATER RAN IN SIZE, SHAPI EX 
AND COLOF or a} ps 





















































: OF PLANT IS ALSO ASSOCIATED WITH THI ADAPTIBILITY OF MAIZE rO VA 
CONDITIONS 


stemmed features of one parent combined with the profuse bloom and 


rampant growth of the other. 

Practically there are limits to what can be done by hybridizatior 
and selection although no one can say exactly what these limits ar 
Certain characters are antagonistic. Fruit growers dream of an appl 
with the productiveness and hardiness of a Ben Davis or Baldwin com 
bined with the delicacy, sweetness and flavor of a McIntosh or North- 
ern Spy. Yet the tough skin, thick cell walls and low sugar content 
of the Ben Davis are probably the very things which make it resistant 
to disease and able to produce abundantly under adverse climati: 
conditions. 

The plant breeder who sets out to produce a wheat with the best 
milling and baking qualities together with maximum yielding capacity, 
resistance to disease and severe climatic conditions has a task which is 


extremely dificult if not impossible. Likewise the animal breeder can 














not expect a rapid maturily and tenderness of flesh together with ability 
to withstand adverse conditions. 

Those qualities which have been developed in domesticated forms 
are the ones which make them less able to cope with their surroundings 
Wild species on the other hand are constantly selected on their ability 
to endure climatic extremes, pests and diseases. Their chief aim in 
life is apparently to provide for reproduction. Anything beyond this 
sa handicap. Moreover there are physiological limits bevond which 
rine 


it is impossible to go. Obviously a cow cannot be expected to 
milk which is all cream, neither can a sugar beet be all sugar. What 
the limit is can not be closely approximated. Certainly if one were 
familiar with only the wild gourds he would be inclined to think a 
pumpkin or water melon weighing over 100 pounds a fantastic dream 
not to be actually realized. The lime tree gives no indication that a 
near relative could produce a fruit as large as the tropical grape fruit 
which often weighs over ten pounds. Between the wild cattle in the 
parks of England and the prize winning Shorthorns and Herefords at 
the live-stock expositions there are almost incredible changes 

Selection even in the long expanses of time in which plants and 
animals have been domesticated could not bring these vast differences 
were it not for the variability made possible by frequent crossings 
between widely diverse stocks. When the origin of the familiar cul- 
tivated plants and domesticated animals is looked into it is significant 
that nearly all of the more important ones have been derived from 
more than one wild species and these are usually from separate 
regions. 

As an example of a valuable animal which has been cared for in 
nearly every part of the world the domestic fowl can be taken. It has 
long been thought that all the diverse breeds and types of chickens 
came originally from the Jungle Fowl of India, Southern China and 
the East Indies but it is now believed that the unknown ancestor of the 
Aseel or Malay Fowl, which has been bred in captivity for over 3,000 
years, is also in part responsible for present divergent development 
exhibited by the many different breeds and races 

According to Davenport “The Aseel has many points of difference 
from the Jungle Fowl and brings in a whole set of characters that our 
domestic races have and the Jungle Fowl lack. Thus the Jungle Fow! 
is a slender, agile bird with long wings. erect tail and a good flyer: 
while the Aseel is a very broad, heavy bird with short wings, drooping 
tail and unable to fly. The Jungle Fowl has a long slender beak, that 
of the Aseel is short and thick, The comb of the former is single. 
high, that of the latter triple (or “pea”) and low. The former has 
slender olive colored shanks; the latter thick and yellow shanks. The 


Jungle Fowl has a red eye: that of the Aseel is pearl colored. The 
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Jungle Fowl has the well known English Black-breasted Red Game 
pattern: the Aseel is mottled. The Jungle Fowl is the foundation stock 
of our nervous, flighty, egg laying races—the Leghorn, Minorca, Span 
ish, Andalusian, etc.—the races that first spread over Europe, probably 
from the stock that was brought back from Persia by the expeditions 
of Alexander the Great. All of these races ordinarily carry the deter 
miners of the Jungle type of coloration. Representatives of the Aseel 
type (which had long been established in Eastern Indian and China) 
were brought to America, becoming the ancestors of the Asiatic breeds 
and the fine general purpose breeds—the Plymouth Rocks, Wyandotte- 
Orpingtons, etc. Such do not regularly carry the Jungle type of color 
pattern. In one case on the contrary,—namely the Buff Cochins—they 
introduced a new kind of color which (arisen in China 1,500 years 
ago) has never been produced independently since. The fowl of the 
Aseel tvpe are poor egg layers, but their stocky build and great size 
make them unrivalled as ‘table birds.’ ” 

Of all domesticated animals the dog is probably the most varied 
in size, in form, in color and in covering. Ranging from the Poodl 
and Dachshund to the Bulldog, Greyhound and Great Dane, the dog 
has been the companion of man in nearly every part of the world 
[he near relatives to the dogs are numerous and although they are truly 
wild many are capable of being tamed and most of them will cross 
with some breeds of dogs. The timber wolf of Russia, the Jackal of 
Europe, Asia and Africa, the coyote of North America and the dingo 
of Australia have all probably contributed something to present day 
forms. Even the fox is quite like the dog in certain respects and may 
be remotely connected with some of our dogs. 

Catlike animals are numerous in all parts of the world and mor 
than one species have been brought together in the making of this pet 
The common wild-cat of England (Felis catus) and the Egyptian cat 
(Felis caffra) are probably the immediately sources of the familiar 
kinds of cats but the golden cat (Felis temmineki) of northern India 
Tibet and the Malay Peninsula, the fishing cat (Felis viverrina) of 
India, the spotted leopard cat (Felis bengalensis) are near relatives 
which might have added something to the variety of form and color 
so characteristic of this animal. 

The pig is a widely domesticated animal which reached its greates! 
development when the breeds of Europe and Asia were brought to 
gether and their qualities intermingled. Early in the 17th and 18th 
centuries Chinese hogs were introduced into Europe and from thes 
sources there grew up the great breeds of Yorkshire, Berkshire, Poland 
China and Duroc-Jersey. Many of these breeds have been perfected 
and named in this country but their foundation stock came originally 
from England, the Continent, and from Asia. The wild ancestors of 


the pig are considered to be the wild boar of Europe and Afric a (Sus 































scrofa) and the Indian wild boar (Sus Cristata) but almost every re 


m gion of the earth has its native species more or less closely allied to 
domesticated swine. 

L One could extend this recital of the origin of tame animals to 
show that in the case of sheep there are at least six wild species whicl 
ould have been drawn upon and a host of more distantly related forms 
ind with cattle domesticated forms are classified in two species, Euro 
pean and East Indian, and any number of closely allied wild species 
The horse is rather unique in being the only animal with no closely 
lated wild congeners from which it could be re-established in case the 
horse became extinct. Either the horse has had a comparatively sim) 
yrigin or else it has been cared for so long that its prototvpes have 
ost 

» Although much of the history of domesticated races is lare: 
mised there can be no doubt but that the intercrossing of difl 
species from separated regions has plaved a very important pa 

‘ their great alterations to suit the needs of man Desirable qualities 
xisted in several forms of allied animals in different regions | 
migrations and commercial intercourse furnished the means 
ng them together and as far as thev were sexually compatibl: ss 
undoubtedly was utilized to combine good features: and also tl 
ng and resulting variability brought out new possibilities 
realized. How else can ore account for the great flexibil 
ticated races as contrasted to wild species ¢ 

The same occurrence of species hvbridization is reely t the 
tom of the development of cultivated plants. Some forty-two distinet 
species and sub-species of cotton have been described from both th 
Eastern and Western Hemispheres Many of these are cultivated 

. Various parts of the world. In this country 99 per cent ot the ott 
grown is the short staple upland type and the remainde s the 

y fibered Egyptian or Sea Island cotton, so called as it was 
essfully only on the islands off the South Atlant st. and 1 
of the mainland. It is now crown in | egypt and he iri ted 
of the southwest. 

Authorities differ as to the origin of the cultivated cottons. 
pollination of the plant is easily effected by insects and hybridizati 
between sper ies introduced into new regions has certainly take place 
Watt considers upland cotton to be various hybrids between G 

- herbaceum, G. mexicanum and G. hirsutum The former is the old 


‘ 


world form which probably originated in north Arabia and Asia Mir 
The other two spe ies are natives of the southern Lnited States. the 
V est Indies and Mexi Oo Sea Island cotton is generally considered as 


G. barbadense originating in Barbados or other West India islands but 





W att is convinced that it too has had a mixed be ginning He considers 
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it as having been developed somewhere in South America and having 
the Peruvian or Andes cotton, G. peruvianum as one parental stock. 

Indian corn is perhaps the best example of a widely cultivated 
plant having apparently a single origin. Belonging to a small sub- 
division of the grass family its nearest wild relative is teosinte with 
which it hybridizes readily. Teosinte, Euchlaena mexicana, is a large 
semi-tropical grass which is sparingly cultivated and differs in many 
ways from maize. The seeds are born in one-rowed spikes. If corn 
has been derived solely from teosinte there has been a remarkable se- 
quence of changes in that the original condition of two or more spike- 
lets in a place which is typical of most cereals has been replaced by the 
one-rowed spike in the pistillate inflorescences of teosinte and then re- 
gained in the paired-row condition in the ears of maize. Collins has 
pointed out that there exists in pod corn, Zea mays var. tunicata a form 
with perfect flowered terminal inflorescences, which strongly suggests 
another species as one of the original stocks. These perfect flowered 
plants can not be distinguished by present botanical standards from a 
distinct tribe of grasses, the sorghums. In those characters in which 
maize differs most from teosinte it approaches the characters of this 
perfect flowered pod corn. Certain other considerations also make it 
highly probable, although not proved, that maize likewise must be as- 
signed a hybrid origin. The great variability and extreme plasticity by 
means of which corn is grown in many regions from the edge of the 
arctics to the tropics throughout the world would be difficult to com- 
prehend on any other assumption. 

Of all cultivated plants the rosaceous fruits give the most unmis- 
takable evidence of having been developed by means of species hy- 
bridization. Some thirteen wild species of apples exist in the temper- 
ate regions of the Northern Hemisphere. Many of these have char- 
acters which entered into the make-up of this widely cultivated fruit. 
The cherry-plum-apricot-peach-almond group intergrades from one to 
the other so that it is impossible for the taxonomist to fix any exact 
limits to any division. Bailey lists 75 species and over 150 horticul- 
tural types of plums alone. From six native species 300 named va- 
rieties have been produced since the settlement of the New World. 

The rose itself is both the despair of the systematic botanist and 
the delight of the gardener bent on originating new forms. The rose 
grows wilds in nearly all parts of Europe, Asia, Northern Africa and 
North America. The taxonomists have great difficulty in defining a rose 
species. Bentham and Hooker list 30 while a French botanist, Gan- 
dager, describes 4,266 species from Europe and Western Asia alone. 
Most botanists recognize over 100 species. The more common horti- 
cultural types and the specific names under which they go are as 


follows: 
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yrshire P 
I inks S 
Bengal j 5 
Bourbon , 
Champney i \ f isette 
Cherokee 
Cinamon inam } 
Damask ima na Scot 
Dog kK nina Sweetbrier 
Eglantine rubiginosa 


The names of the two principal groups of the large flowered roses, 
such as the Hybrid Perpetuals and Hybrid Teas, denote their mixed 
origin. The latter group, of which the variety La France is a popular 
representative, is the result of back-crossing a hybrid combination of 
the Provence, Chinese and Cabbage roses on to the tea-scented China 
rose. 

The development of the native varieties of grapes, after the inabil 
ity of the European varieties to thrive in the Eastern part of this 
country, furnishes one of the most interesting chapters in horticultural 
history. Many species of grapes grow wild in North America and in 
dividual seedlings of some of these wild forms came very early into 
cultivation and are still grown. The principal native species and the 


most important varieties derived chiefly from them are: 


Tak) us 


From these varieties as basic stock have come nearly all of the many 
excellent grapes now grown. Concord is the leading variety. In New 
York 75 per cent. of all the grapes grown are Concords alone. This 
variety and its derivatives produce three-fourths of the grapes grown in 
the eastern region. The history of the Concord is obscure but the evi 
dence indicates that it is the product of a large fruited plant of the 
wild fox grape pollinated by a plant of the Catawba variety which was 
growing near by. The botanical characters of the Concord are almost 
wholly /abrusca but some of the self-fertilized seedlings of Concord 
show strong indications of influence by Vitis vinifera, the European 
grape. Catawba, one of the assumed parents of Concord, is also a 
seedling of labrusca brought in from the wild but it shows even more 
indications of vinifera characters than Concord in the vinous flavor of 
the fruit, susceptibility to mildew, appearance of occasional seeds and 
especially in the seedlings of the Catawba, many of which resemble 
vinifera more than the parent. The Catawba was one of the first native 
grapes to be cultivated. It originated in 1819 in Montgomery County, 
Maryland, and is still widely grown. While it is not positively known, 
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there seems to be little doubt that crossing took place between Euro- 
pean varieties and the wild plants growing near by. Large numbers 
of the vinifera grapes were grown at that time in an attempt to find 
some that would withstand the ravages of unaccustomed insects and 
diseases in the new world. These chance crosses gave size and sweet- 
ness together with resistance and made possible for the first time satis- 
factory grape culture. Hedrick in the “Grapes of New York” gives the 
derivation of all the leading varieties. In many cases the parentage is 
doubtful as many varieties have originated as chance seedlings which 
were noted as being superior in some respect and propagated for that 
reason. Out of 205 varieties 74 are the result of a combination of 
V. labrusca and V. vinifera. Eighty-eight varieties are more complex 
hybrids but most of them have either vinifera or labrusca heredity in 
addition to other native species. The remaining 43 varieties listed as 
coming from single species are mainly seedlings of Concord and this, 
as has been stated, is strongly suspected of a hybrid American-European 
origin. 

The systematic production of new grape varieties is illustrated by 
the work of Roger, one of the early hybridizers. The American va- 
riety Carter was pollinated by Black Hamburg and Chasselas, two Eu- 
ropean varieties. A large number of seedlings were raised and from 
this lot 45 were chosen as sufficiently promising to be sent out for trial. 
From these a number of named varieties were placed on the market 
and some are still grown of which Agawam is the most popular. The 
Concord, although the most widely cultivated grape at the present time, 
is somewhat lacking in quality. It is exceeded in this respect by many 
varieties such as Diamond, Dutchess and Brighton which have been 
derived from Concord by bringing in more of the qualities of the sweet 
European grape. 

The opportunities for hybridization of species are not so evident for 
animals as with plants at the present time. Most of the types and breeds 
are well established and experimentation with animals is so costly 
that it is doubtful if radically new forms will ever supplant them. 
Plants can be raised by the millions for the purpose of producing only 
a few of merit without prohibitive expense but with animals the situa- 
tion is different. One instance serves to indicate what the procedure has 
probably been in the past in the creation of new kinds of animals. 
The American buffalo crossed by domestic cattle has given a type with 
the hybrid name Cattalo which is promising as a range animal for the 
exposed prairies. The first generation progeny of such a cross are 
sterile in the males but the females crossed back with tame bulls give 
animals which are still highly variable but combine in various degrees 
the conformation of the beef breeds with the ruggedness of the buffalo 
and the flesh also partakes somewhat of that animal which was so highly 


prized by the native Indian and early plainsman. 








> 





This outline of the origin of domesticated animals and plants in 
cludes only those forms which show clear evidence of having had a 
mixed beginning. Not all plants and animals have such a complicated 
ancestry. The pea and soy bean among plants and horses among ani 
mals, as a few examples, have had a comparatively simple line of 
descent yet they are represented by great variations in nearly every fea 
ture and are important additions to the list of cultivated and domes 
ticated plants and animals. 

The evidence is sufficient, however. to show that the one word whicl 
vives the key to the creation of useful forms of life is hybridizatior 
The bringing together of qualities scattered about among different 
species, their rearrangement and from these still higher developments 
ilong strictly new lines this is what hybridization makes possible: and 
while it is not the primary method of evolution it is the most rapid 
means of changing animals and plants under the controlling hand of 
man. When it is noted that the forms which have come into domestica 
tion within recent times and especially where rapid progress is made 
are unmistakably the result of hybridization it can not be doubted 
that germinal mixing in the past has been a most potent agency in the 
creation of valuable forms of life. 
both 


the eastern and western hemispheres which best serve the needs of mar 


It is not without significance that the plants and animals in 


originated at or near the places where the great continents join 
Southern Europe, Asia Minor and Northern Africa in the old world 
have been the birth place of staple cereals such as wheat and barley 
Cotton and alfalfa are other plants of great value indigenous in this 
region. The grape vine, date palm, fig and olive are also native here. 
Sheep, swine, cattle, and horses were early used in these regions. as far 
as the evidence shows. for the production of food and clothing and 
carrying burdens. In the new world maize, beans, long staple cotton 
potato, sweet potato, tomato, squashes and tobacco are the outstanding 
plant contributions and all of them come from Central American or 
idjoining regions. 

In each of the two Hemispheres in which early civilizations de 
veloped through long periods of time uninfluenced by each other the 
Egyptian, Assyrian in the East and the Inca, Mayan. Aztec in the west 
we find the greatest progress in man’s achievements made where the 
paths leading from one continent to another cross each other. During 
this period of upbuilding use was undoubtedly made of the plants and 
animals nearest to hand. The fact that diverse forms of life made so 
by intermingling of different races from widely separated regions wer 
here most abundantly available furnished the best opportunity for the 
origin of domesticated animals and plants and points the way for future 


progress. 
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ADVENTURES IN STUPIDITY: A PARTIAL ANALYSIS 
OF THE INTELLECTUAL INFERIORITY OF A 
COLLEGE STUDENT 
By Professor LEWIS M. TERMAN 


STANFORD UNIVERSITY 


A youth whom we will designate as “K” entered Stanford University 
with credentials showing graduation from a small but accredited 
California high school. On matriculation he presented 15 units of high 
school work, all of which were of “recommended” grade. The only 
suspicious circumstance was the fact that he had spent five years in high 
school and was almost 20 years old. He registered in mechanical 
engineering (woodwork), psychology (mental hygiene), drawing (still 
life, perspective). Three weeks later the instructor in drawing asked 
me to give the boy a mental examination, because of suspected mental 
deficiency. This instructor stated that he had never had a student who 
seemed so completely unable to grasp the principles of perspective or 
who made such foolish and absurd mistakes in trying to draw simple 
objects. 

\ Stanford-Binet test gave K a mental age of 1214 years. Some of 
the results of this test were so incredible that in the next few weeks I 
devoted about twenty hours to a further study of the case, applying a 
large assortment of standardized educational and mental tests. As we 
shall see later, his scores on the various intelligence scales ranged from 
12 to 131% years, and on the educational tests from the median for grade 
5 to the median for grade 9 or 10. Average achievement in the educa- 
tional tests was not far from grade 7. 

K was of course not told the results of the tests. Effort was made. 
however, to impress him with the fact that he would have to work very 
hard in order to pass his courses. From time to time I gave him advice 
on use of references, methods of study, note taking, etc., partly to see 
whether it would be possible for an individual so lacking in intelligence 
to pass a college course. K responded with willing, even dogged, in- 
dustry. He refrained from participation in the usual freshman frivoli- 
ties and studied every night until 10 or 11 o’clock. It is not surprising, 
however, that at the end of the term he failed in all his courses and was 
dismissed from the university. His examination in psychology had in- 
cluded such questions as “Explain how anything is (a) retained, and 





brought back to consciousness. Distineuis] 
nd psychology: (b) sensatior and perce ption: 

In physical and personal appearance K was 
than otherwise. He carried himself well and had a pleasa 
expressive eves. As he also had good clothes, excellent n 
high-powered automobile, he was promptly 
Greek letter fraternities 

For purposes of observation | invited Kk to m 


le 


vehavior and manners gave unmistakable evider 


nent above the ordinary. However. in spit 


volish, a discerning observer would readily 


placeness of his remarks, and occasional almost 
anguage. He talked little, answering ofter 
ora softly spoken yes or no. There was son 
voice that tended to disarm s Ispicion and to incline 
benefit of the doubt, if doubt should arise. 
ilwavs one of child-like trustfulness. At 
he raise any question regarding the propriety 
my time, as college students almost invariably, 
stances, and at no time did he appear self cons 
cause of his poor showing 

Investigation disclosed the fact that K belonged to on 
prominent families in the small city where he lived. His fathe 
banker, proprietor of the leading eeneral store. and had forme 
a member of the local school board. K’s mother is said to be 
woman. K is an only son. His one sister, several vears | 
a graduate of the University of California. 

When K left the university he came to my office to bi 
bye and told me he was glad it was all over. He said he ha: 
to come to college or even to graduate from high school 
could learn books anyway.” and now that he had done his best 
and failed he was glad to go back home to work in his father’s store. 


We will first recount K’s test performan es in some cetai 


examine them in order to discover, if possible, the psycholo 


of their inadequacy. 
STANFORD-BINET TEs1 


Year VIII, Credit, 12 months. 

Although all the tests in this vear were passed, K’s responses t 
three of them gave clear evidence of intellectual inferioritv. For ex- 
ample, Finding Similarities brought the following responses, each given 


only after 15 to 30 seconds of thinking: 


1 Only one 


tests, or even 














WONTHLY) 


6 TH SCIENTI ( 
\\ ‘ | Both used for firewood (b) Apple and pe 
Skin about the lv thing it nd silver—"Don't know that 
Mn yes, they ar cavy d) Ship and automobile—* Propeller.’ 


In the Ball and Field test K studied for two minutes and said he 
Persuasion finally brought a response which showed 


could not do it. 
Inferior 


barely enough plan to satisfy the requirements for year VIL. 


ity of practical judgment was evidenced by the crossing of lines and by 


the lack of parallelism. 


Voca rv. Score 45. ora { ian for 13% years. Typical resp 
Lecture taught So lectur urse One wl t t 
i it Skil I wledge Rambl ‘Gy tast (1 ) 
‘ rve Pertaming t inn Get me nerves Si 
Re t | ye ¢ brunette \\ lite I guess Hysterics I 
t to the ! syst Mos *Pertam t rchitectur 
foreigy try ewal Can't think of that at all Priceless 
line Dusproportionat Can't think of it at present. lolerate iry 
vet lrustrate—"Sort rvous Harpy Happy ‘ 
\ ty Don't | \ w to use it. Would it pertain to a queet ‘ 
ry Pert ing t ‘ Cru Don't know.” Sportive Perta 
to sp t sure rout it.” Shrewd—"Conservative Rep 2 
that | ] ity Very pecuhar.” Conscientious (x 1 
1eESS Pr tory, Avari Gelatinous, Drabble, all met t 
SW t know Philanthropy Would it wealthy? | 
“Strona 
\ IX. Credit ) t ‘ Rhyimes 
\ err 1 4 ! s, l [) ers 
r] OY the ill into t rive 
st t cy Kes TlOows mnt I I i 
el st est where it dries ww 
/ \ rhyme 1 ad 1 eve in tw nutes 
st to get \ l Mill Pall, bn ll, ral (so s S S, 
Sprir rung fold to gi | can't see to thin) 
\ r X ( it oO montns lailed n Rep 
N ¢ I sw S wive quickly 
} {) ect, the the rrect 
Read passage i S seconds w t err \ 
t thr s near the cent t the city Chere w girl asleey 
‘ \\ ‘ tt reman burnt s hands 
Wh ht you to say, ¢ N othing 
! Ing, et “Thu k i t it { \\ hy 12 ek ‘“ Act 
t é \ an see him s n his actions \ctions usually 
great i iar wht t ve much talking ability 
In successive lf mutes gave 19, 15, 10, I 7 
words; total 69. Hardly any of the words given were what Binet woul 
istocratac’ words. Class series all very brief. 
YeAR XII. Credit, 21 months. Failed on Ball and d 
; vords. Hazily explained but all scored plus 
Dissected sent s. (a) and (c) correct. (b) “I asked my tea 
aper to rect 
Fables. (a) Hercules and Wagoner—‘Don’t sit in the same rut and 
ror elp hut get out and do it yourself.” ( Half credit. ) Milkmaid 
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Showed no comprehension of the task whatever, althoug 


I twice explained it and even solved the first problem for him. 


The mental age score is 12 years, 5 months. The distribution of suc- 
cesses and failures does not differ especially from what one might ex- 
pect of an average child of 12 or 13 years. Qualitatively, however, 
many of the responses are characteristically different from those of an 
average child of the same mental age. They show more of what Binet 
called “maturity” of intelligence, and less of “rectitude.” 

K’s 14 years of schooling have brought his vocabulary about a half 
year or year above the average of his mental age and have made 
him a fairly fluent reader (pronouncer of words). He makes change 
quickly and solves simple arithmetical problems, but in practical judg- 
ment, in finding likenesses and differences, and in a certain inaccuracy 
and slowness of thought suggesting faint awareness, his stupidity is 


more apparent. 


YERKES-Bripces Point SCALE 
Total score, 79 points, or about median for 13 years. 
The following failures were typical: 


Repeating 21 syllables. Three errors. 


Absurdities. (a) I have three brothers, etc.—‘Let’s see. It s! 
Paul, Ernest and J.” (b) Swinging cane with hands in pocket, etc.—‘“That 
one’s all right.” (c) Guidepost directions (if you can’t read this sign in 
quire of the blacksmith, etc.)—“He never would be able to find the black 
sinitl 

Analogies. (b) Arm is to elbow as leg is to—‘abdomen.” (| Head 
is to hat as hand is to—‘arm.” (d) Truth is to falsehood as straight line 
is to—“I have to pass that one.” (e) Storm is to calm as war is to—‘Have 
to pass that too.” (f) Known is to unknown as present is to—“Known. No 


I don’t know.” 


YERKES-Rossy ADOLESCENT PoINT SCALE 
Total score, 48 points. Satisfactory age standards are not available 
for this scale, but 48 points is probably not far from average for 13 


years. Typical responses include the following: 


Digits Forward. Memory span, § digits. 

Repeating Sentences. Failed on all sentences of more than 14 syllables. 

Comprehension Questions. (b) Actions versus words—“What they 
usually do is what they usually say.” Asked to explain, “What a person 
usually does, he has his mind made up and if he should say anything that way 
his mind would run in the same order.” (c) Why honesty is the best policy— 
“Because you’re never caught in a lie; if you are, always there’s nothing to 
hinder you from getting a position.” 

Definitions. (d) Conceit—“One who only thinks about himself. One 
who thinks nobody is as good as he is—the branches of work what he’s in— 
pretty, or anything that way.” 

Analogies. Whole is to part as six is to—“half.” (f) Sunday is to Sat 


urday as January is to—‘“February.” 





ARMY (1917) INDIVIDUAL EXAMINATION 


Of tests A to V of the original individual examination methods pre 


pared for use in the army (1917), the following were given 


ries” 
were 


pertormance 








: 
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Comprehe \ll five series were given, or 25 in all There wet 
eight failures \bout a 10 or Il-year pertormance) [Ihe tollowing ert 
are typ! 

Why are people w re born deaf usually dumb also?—‘Don't 

You are hauling a load of lumber; the horses get stuck in the 1 
there is n elp to be had. What would you do “Go for help.” 

Why | New York become the largest city in America ?—"B« 
its size 1 wealtl It rs su large area.” 

Why s ld women and ilct be rescued first in a shipwreck 
aint lV 

Why d peop ive to get icense to get ri 
be t any rriage 

‘ \] ve series 1\ 
the respons wert rrect (This test belongs at 9 or 10 years 


[he scoring of this series of individual tests has not been standard 
ized and age norms are lacking, but I estimate that the value of K’s 


performance is about equal to that of an average child of 12 or 13 years 


| u Te Sis 
s 3) “The stars d the 
° t t . will Broth 
Va\ t p s il qu ) 
V v t t 4 iter mes t the 
1 ilway t 
Ss I X1 t ly t rt r ability 
) t y W W ¢ 
r v worl RQ ty . 
é directly sing great d to t 
ei) vl loc ( c 
WW ls ) (On i t pe 
t t t i 
get y » e again 1 seventh grade ility 
e easy opposite List 3, le’s M 
‘ s Ses I Be t 2s 
eae | \ il } pati t 1 T 
g t p =< ile ‘ld 2 « ‘ 
toug 8) igt t ight 6 9 t 

s 6 10) serious umber” (2 se 

S S Se t ined 1.2 se 

¢ é I est 11S st os £ 

f g remember S se 
S S il ten ' 10 ; right Q 
it S\ i ‘ 

By the usual method of scoring only 8 of the 20 responses are co! 
rect. Although reliable age norms for this list are not available. this 
| is probably no better than children of 9 or 10 years ordinarily do. The 

| 





haziness of K’s mental processes and his difficulty in holding to a goa 
are especially striking. The average time is 3.3 seconds, as compared 
with the Woodworth-Wells norm of 1.11 seconds for adults. This larg: 
difference is in line with K’s time record in the Kent-Rosanoff test and 


suggests marked intellectual inhibition. 





W hipple 's information test. After checking up the words as marked, 
was found that K was able to define only 5 of the 100 words and to 
ive a rough, inexact explanation of only 5 others. This probably 
ot far from an average eighth grade ability 


Matching proverbs test (Otis). W was given the 


isional lists. These resembled the form of tl 


i¢ 
i 


ublished editions of the Otis Group ale. 


but 


he latter. K’s scores on the three lists were 1.9 


represents about eighth grade ability. 
fhsurd pictures. The Terman series of 


ven. As these do not measure above 


that K succeeded with all but two. His 
found chiefly on the perce 


ptual level 


Total weighted score, 175. This is about median for th 


rrade. or age | 14 to 14, and is approximately equivalent 


n Alpha. Phe lowest score earned by any 


ina group of 300 tested was 205. However. Kk evidently does 
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ably better on this kind of test than on tests of the Binet type, perhaps 
because it is more subject to the influence of schooling. 


KENT-ROSANOFF ASSOCIATION TEST 

K presented no symptoms whatever of psychopathological te: 
dencies, but the Kent-Rosanoff test was given in order to compare his 
responses with those found by the authors for typical dul! subjects 
The results showed 14 per cent. of “individual” and 4 per cent. of 
“doubtful” reactions. Kent and Rosanoff found 6.8 per cent. of in 
dividual responses for normal adults, 14.3 per cent. for normal ten 
year olds, and 26.8 per cent. for insane adults. Eastman and Rosanofl 
found 15.2 per cent. for delinquents (presumably averaging much be- 
low normal in intelligence). Accordingly, as far as individual re 
sponses are concerned, K’s performance resembles that of a dull youth 
or normal child. 

The median frequency of the responses was 22, which is considerably 
lower than for normal adults. In this case, the low score indicates dull 
ness rather than mental eccentricity. There were no predicate reactions. 

There was only one instance of failure to respond, and seven in- 
stances of perseverance. These figures are not greatly different fron 
those found for normal adults. 

Average reaction time was 3.1 seconds. + 1.54. The average for 
college students is usually between 1.5 and 2.25: for children or men- 
tally inferior adults, about 3. Four responses required more than 10 
seconds. K’s slow reaction time, as well as the quality of his responses, 


indicates mental inferiority. 


au 1a ests 
Hand Smooth and legible, entirely lacking in infantile qualiti 
rrades 14 on Thorndike scale 
Kansa ilent reading. Slightly better than eighth grade ability 
Buc jham spelling test. Lists 1 and 2. Better than ninth grade abilit 
"OU withmeti Che results are shown in the following table 
Process \ttempts Right Notes 
Addition 16 11 Far above eighth et 
Subtracti 14 11 \bout eighth grad 
Multiplication I 7 Slightly below eighth grad 
Divisio: eS ” { Between fifth and sixth grad 
Speed of Reasoning. . 5 2 \bout fifth grad 


The striking thing in the above table is the rapid deterioration in 
quality of performance in the successive parts of the test from addition 
to reasoning. That is. the higher the mental processes involved in a 
test, the more clearly it brings out K’s subnormality. In speed and ac- 
curacy of adding he compares favorably with the average high school 
pupil, while in arithmetical reasoning he is little above fifth-grade 
ability. Three errors, all as absurd as the following, were made in in- 


dicating operations necessary to solve problems: 





History. History was K’s favorite school subject He | 
t for four years in high school. covering ancient, medieval and moder 


Enelish, and American History. Van Wagenen’s Ameri 


Scale (Information B) was first given. From K’s responses 


il 


we iea 


that New York was settled by the English, that the Miss sippi \ 


ppl illey 


was first explored by the United States and England, that Lafayett 


and Hancock were American generals in the Revolutionary War. that 


Jamestown was not settled until after the fall of Quebec and the capture 


of New Amsterdam by the English. that Louisiana was not pu 


until after the Missouri Compromise and the Dred Scott Decisior 


that Alexander Hamilton was president of the United States 


ot interesting tacts could have been oreatly extended Lhe performance 


indicated about seventh or eighth grade ability. 
Sackett’s Ancient History test was also given This is also chiefly 
an information test. The test is in six parts. 


l-gyptians 
“Don't know 


K’s stock of historical information mav be inferred from the fact 


that of the 55 questions in the above six series, 


2 were inswered cor 
rectly. 


He did know that Cicero was an orator and that Alexander was 
a warrior (“eeneral’’). 


VOL. XIN 














NOTES ON READING AND HOBBIES 


Reading. \k stated that from the time he entered high school he had 
read from one to two hours a day, chiefly newspapers and magazines 
Che latter included American Boy, The Youth’s Companion. Popular 
Mechanics, The Literary Digest and World’s Work. Asked what books 
he had read through, he could name only the following: Little Women 
Aleer’s books, Robinson Crusoe, and several volumes of Draper's Sel/ 
Culture. Said he had also read a book about the Civil War, but could 
not name it. Could not remember that he had ever read a book of 
travel, any novel, or any books on mythology. He had read no poems 
except those in his school texts—*I don’t like poetry.” 

Hobbies. Seems never to have had any persisting hobbies. Four 
years earlier had put up a telegraph line, which worked. and learned 
some of the Morse code. This interest lasted only one winter. Had 
never tried wireless telegraphy. Once he “helped” another boy con 
struct a biplane model. It seems that this was a simple affair and that 
K played only a minor role in it. Can ride a motorcycle. but “does 
not take care of it himself or try to fix it when it is out of order.” 
Likes an auto better; says he can grease it, fix the fan belt. repaii 
punctures or adjust the carburetor. However, could not explain th« 
principle of the gas engine or tell what the carburetor and commutato: 
are for. Has never had a set of tools and admits that he was “never 
much good” with them. 

THE PSYCHOLOGY OF STUPIDITY 

The details of K’s test performances have not been set forth merely 
as amusing illustrations of intellectual gaucherie. Let us see what 
light they throw or. the psychology of stupidity, for the essential nature 
of intelligence or stupidity is best grasped by thoughtful observation ot 
the bright or dull mind in action. 

First, however, it will be well to note that the degree of stupidity 
with which we are here concerned is really not extreme. Kk is in fact 
only moderately less dull than the average of the genus homo, judging 
from the intelligence scores made by nearly two million soldiers. His 
intelligence is probably not equalled or exceeded by more than 70 per 
cent. of our white voters, by more than 50 to 60 per cent. of semi- 
skilled laborers, by more than 40 to 50 per cent. of barbers or team- 
sters, or by more than 20 to 30 per cent. of unskilled laborers. It is 
probably not equaled or exceeded by more than 30 to 40 per cent. of ou 
South Italian or by more than 20 to 30 per cent. of our Mexican im- 
migrants. Compared to the average American Negro, K is intellectually 
gifted, being equalled by probably not more than 10 to 15 per cent. of 
that race. Among the Jukes, Kallikaks, Pineys or Hill Folk, he would 
represent the aristocracy of intellect. Just as we are prone to forget 


how the other half lives, so we are equally likely to forget how the othe 





il thinks. It . now fairly well established that the 
dividual of our population meets with little success 
bstractions more difficult than those represented in a 
udy for eighth grade pupils, that the large majorit 
raduates are drawn from the best 25 per cent. of the po 
at the typical university graduate ranks in intellectu 
ell within the top 10 per cent. K is stupid only by cont 
isionally does an individual of his moderate ability man 
from high school or enter college. Only an exceptional 
f dogged persistence and parental encouragement or othe: 
rcumstances can accomplish it. But the 
sts is showing that the majority of colleges and universit 
nowingly enroll a few students of K’s intellectual calibe 
happens and how it mav be prevented are questions with wl 
ot here concerned. 
In what, psy hologically, does K’s stupidity consist ( 
the ordinary sensorial, perceptual or sensorimotor pro 
sual acuity he probably equals or exceeds the average savant 
incellation of given letters or figures in a m: 
would rank little if at all below the average o 
probably in less danger of being run over by an automob 
iverage college protessor. He can probably drive an 
skillfully as the average lawyer. doctor or minister 
saine amount of experience. There is nothing in 
would prevent him from reaping world renow: 
thlete. His handwriting would be a credit to a statesmar 
is unquestionably more accurate than the spelling we fine 
ind ofhcial reports of Colorel Washington, afterward th 
father of his country. 
Going from these relatively simple functions to the sl 
processes of memory, we at once find unmistakable 
mental inferiority. His memory span is only five dig 
and four digits, reversed order. But we have to do 


hiefly with a weakness of memory for discrete impressio1 


able to recognize and pronounce almost any printed word 


vocabulary, but his memory span for words making senten 

that of a child of eight or ten years. His “report” of 

ages of the newspaper type is childish in its scantiness and 

while his report of abstract passages rises little above zero efhci« 
He is sometimes able to carry out directions given orally 
sentences, but he responds with only a blank stare to similar direct 
in 30 to 40 word sentences. So many sounds will not coalesce 
mind into a meaningful whole. Nor is this weakness confined t. 


or words. for he does little better with simple ceometrical 














is unable to reproduce correctly simple geometrical designs because he 


apperceives the figures merely as composed of many lines in apparently 
complex relationship to one another. 

How can we reconcile this apparent weakness of memory with th 
fact that K’s fund of general information, as measured by the army test, 
is equal to that of the average high-school sophomore? Does not th 


acquisition of information depend upon memory / 


The answer is that 
it depends largely on the kind of information. The kind called for in 
the original form of the army test relates largely to every-day perceptual! 
experiences (common animals, plants, advertisements, sports, etc.). 
In information involving memory for abstract terms or appreciation 
of logical relationships, K makes a ludicrous showing. Information 
about base-ball champions or movie stars is within his reach; historical 
information is not. 

Ks success is no more brilliant when it comes to feats of con.cructive 
imagination. He was able to draw a clock face so as to show the posi: 
tion of the hands at any specified time, but he could not in imagination 
reverse the hands. He could not construct in imagination the situation 
represented by the problem of enclosed boxes. In the Binet paper cutting 
test, he could not imagine how the notched sheet of paper would look 
when unfolded. He could not retain or manipulate visual imagery well 
enough to reproduce the letter code. To think out new combinations 
of machinery or forces, as in the field of mechanical inventions, appears 
to be as far beyond him as the ability to manipulate abstract language 
symbols. 

The weakness of K’s constructive imagination is also shown in his 
lack of resourcefulness in meeting practical difficulties like those in- 
volved in the Ball and Field problem, the ingenuity test or the Knox 
Imitation test. The latter is not, strictly speaking, an imitation test, 
for suecess in its more difficult parts depends chiefly on adopting the 
cheme of numbering the positions, as 1, 2, 3, 4, ete., and remembering 
the numbers. This required resourcefulness is of a kind K can not bring 
to bear on a new problem. If he were a factory laborer, he could 
doubtless be taught to perform satisfactorily fairly complicated kinds of 
routine work, but he would not be likely to devise any new procedure to 
make work easier or lighter. 

In the appreciation of absurdities of a kind which are chiefly on the 
perceptual levet-or which involve only the simplest of ideas (absurd 
pictures), K makes a fairly good showing. He shows somewhat less 
ability to detect absurdities expressed in language, particularly if ex- 
pressed in fairly long or complicated sentences. To absurdities on the 
level of the abstract he is of course blind. He would doubtless read 
without the slightest suspicion of fraud a poem or sermon or legal 
document constructed so as to_contain nothing but absurdity. provided 





nlv the language was sufhciently smooth-flowi 


xe road which was down hill in both directio: 
han the re presentation ot se nsed experience, hence wa 
bility. That about the three brothers demands a1 
unguage relationships which proved to be beyond him 
In “Combinative ability” of the kind which Ebbi 
arded as such an important aspect of intelligence, K reve 
standing fourteen years of schooling, the capacities of 
f twelve years. His desert-rivers-lakes sentence 
ut absurdly foolish. ly the Prabue test we hin 
dominant over sense, as in “The stars and siripes wil 
ilso a weak appreciation of sequential relationsh 
is in “She could i: she will.’ “The bov who stud 
etc. The meaning of a simple mixed senten 
andy of fond” is not grasped by K because he is 
logical cues. He sometimes reacts to pictures by desc1 
inte rpretations because he sees merely parts without 
they compose. Subtle meanings, whether of language 
sentation, are lost on him. The gulf that separates him fro 
as enormous as that which s« parates him from Shake speare 
tellectual activity that involves the “elaboration of parts 
worth and meaning” (Ebbinghaus) could he possibly excel 
two” as numbers he can put together by the simple laws of hal 
ind two” as parts of a more complex situation will not combi 
In comprehension K fails equally with simple cause and efi: 
lationships in nature, human relationships, and the rationalizat 
custom. Why the deaf should also be dumb is as much a 
him as why the rainbow is many-colored. New York is 
city “because it covers such a large area.” Why honesty 
policy, why women and children should be saved first in 
why marriage licenses are necessary. involve issues too 
him to grasp. Although his inferior powers of comprehensio1 
him incapable of real morality, his moral life, me 
ordinary standards, appears to be quite normal. He is honest 
siderate and not likely to commit bigamy or marry witho 
He follows custom but can not see beneath it or behind it. He 
as likely to be a moral reformer as to be a philosopher or poet 
ventor or scientist. 
Closely associated with this weakness of comprehension 
ability to interpret fables, which usually bring either a cor 


terms of the concrete situation or else a generalization which 


the point. He grasps crudely the general trend of the story. 


sensible to the thought fringes which give it meaning. He 
imagine the objects and activities des« ribed. but taken in the 


imagery gets him nowhere. It is no wonder. therefore. that he 














match as equivalents proverbs of the most diverse meaning, for proverbs 


are generalized experience expressed in highly figurative language. K’s 
moral life will never be integrated by principles of action derived from 
experience. It is more likely to consist of rule-of-thumb behavior 
(nd if he can not generalize his own experiences he is not likely to read 
much meaning into the behavior of others. He is not likely to develop 
that intuitive appreciation of the motives and attitudes of others which 
are necessary for the exercise of leadership. He will make as littl: 
headway in understanding the universe of personalities around him as 
in understanding the laws of gravity, the properties of the atom, the 
theory of evolution, or the canons of poetry. 

Striking examples of the poverty of K’s intellectual resources are 
seen in the various tests of association. Of the dozens of words in his 
vocabularly which rhyme with spring he could not think of one. During 
the last minute of the sixty-word test he was able to name words only 
at the rate of 7 in a half minute. Analogies involving concrete ob 
jects he can sometimes complete correctly, more often not; but his re 
sponse is not often wholly irrelevant. Arm is to elbow as leg is to-—he 
completes with “abdomen”; a part of the human body, but not the part 
called for by the logical relationships given. In naming opposites he 
sometimes loses sight of the goal and responds with a synonym, as in 
weary——“tired”:; stale—“old.” In other cases he responds with a word 
which is frequently associated with the stimulus word in everyday 
phraseology, as cheap—“goods”; never—‘“will.” Still other responses 
are either slightly inexact, at best—“poor,” or else almost but not quit: 
irrelevant, as top—“tail”; horrid—“mild.” Both the low “frequency” 
of the Kent-Rosanoff response words, and the slowness with which they 
are given, indicate a lack of variety in concept interconnections, with 
consequent poverty of verbal associations. As Binet might put it, K’s 
ideas lack direction, are not fruitful, and do not multiply. They are 
inert and lack valence. The result is intellectual sluggishness and 
haziness. Our subject will never draw hair-splitting distinctions; he is 
even incapable of quibbling or making puns. 

An essential aspect of the higher thought processes is the ability to 
associate ideas on the basis of similarities or differences. This ability 
is involved in such diverse mental acts as the understanding of simple 
figures of speech, the appreciation of poetry, the scientific classification 
of natural phenomena, and the origination of hypotheses of science or 
philosophy. Intellectual superiority is especially evidenced in the abil- 
ity to note essential likenesses and differences, as contrasted with those 
which are superficial, trivial or accidental. It is here that K displays 
one of his most characteristic weaknesses. An apple and a peach are 
alike because they have a skin; iron and silver, because they are heavy: 


an animal and a plant, because they have hearts; a snake, a cow and a 





arrow. because they have a tail: grass, cotton. ind th 
ev are green. Other similarities given are far-fetched 
\ hat and a coat are alike because they are gold rimme 
potato and a tree, because they have a skin or heart | 
sical connection among K’s concepts; they do no 
nother: they have not been subsumed under classes: 
ness of content. 

All of this is again brought out in the vocabulary 
remarkable degree is a test of one’s ability to distil con 
experience. Mere schooling affects it a little, but very littl 
kK has attended school fourteen vears. his vocabulary is less tha 
bevond the standard for average children of his own mental age. | 
the school and the cultural influences of a superior home have failed 
ive him an understanding of such common words as civil, | 
bewail. priceless, disproportionate, tolerate, shrewd, repose 
or reputation. His definitions are occasionally infantile in for 
n terms of use, etc.), but are more often vague, ot 
without being wholly irrelevant. For example, lecture means 
taught’: ramble, “to go fast”: conscientious, “very good his wor 
brunette. “white”; tolerate, “to get away from.” All of these words 
has probably seen or heard scores of times. but he has failed 
their meanings because of inability to analyze the situations 
they have appeared. 

Summing it all up we may sav that K responds normally to simp 
situations directly sensed, and that his inferiority is chiefly evider 
responses involving intellectua! initiative, planning, range and flexibility 
of association, analysis of a situation into its elements, alertness, an 
the direction of attention toward the significant aspects of experience 
Most of all, K is stupid because he is not adept in the formation and 
manipulation of concepts; because he is unable to master the intellectual 
shorthand of general ideas. 

What is the practical bearing of the above facts on K’s vocational 
outlook? While an exact answer to this question is at present not pos 
sible, a few tentative predictions may be ventured. K is at present per 
forming the duties of a regular clerk in his father’s store, apparently 
with success, but it is unlikely that he will ever be able to manage a 


business of any considerable importance. That he will ever succeed his 


father in the local bank is hardly in the bounds of possibility. Perhaps 


he will know how to get credit and how to grant it with fair discretion, 
but he will never understand the principles of credit by which banking 
is carried on. He may learn how to purchase bonds, to clip coupons, 
and how to save his income: but he will never know what a bond is. 
Chat he could become a minister, lawyer or doctor is unthinkable. He 


will never engage in theological disputes or concern himself hout 
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principles of artificial immunization. On the other hand, a hundred 
kinds of skilled or at least semi-skilled work are open to him. As far as 
intelligence is concerned there is no reason to suppose that he could 
not be a reasonably good baker, barber, bricklayer, butcher, carpenter, 
drill sharpener, freight checker, game warden, glass blower, harne-s 
maker, horse-clipper, jail-keeper, joiner, lathe-hand, policeman, pro- 
fessional baseball player, plumber, prize fighter, peddler, railroad 
brakeman, riveter, roofer, section boss, soldier, street car conductor. 
timer, truckman, valet, weaver or yardman. There are doubtless als 
innumerable kinds of routine clerical work in which he could do well 
For all we know he may become a successful business man, but this is 
unlikely unless through the shrewd choice of assistants or marriage to a 
capable woman. 

Whatever he does for a living, K may be expected to become a citizen 
of average respectability, though he is not likely to be elected to im 
portant ofice or to play a leading role in the affairs of his community. 
As a voter, he will never glimpse the fundamental problems relating to 
taxation, tariff, government ownership, systems of credit, education, 
labor or capital. If he ever concerns himself at all with political mat 
ters, it will probably be as a loyal adherent to his party and a devout 


repeater of its catchwords. 





CERTAIN UNITIES IN SCIENCE 
By Professor R. D. CARMICHAEI 
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\ ane the several sciences taken as a whol 
proposition which has often bee ree 


is an article of faith and sometimes ; 

ndividual who holds. with nearly relig 

the universe is one and that the truth of science 
proaches the absolute truth about the universe, there | 
of the oneness of all science: there is no room o1 oppo! 
through error, for that diversity which destrovs the 
whole. To an individual of such an outlook it may be aln 
in article of faith that all science is one. But to him who 
is not so tidy, in whose thought there is the ever-present 
that after all we may be building on insecure foundations, the 
of the unity of science can be made only on a reasoned ani: 
characteristics and on the established fact of the presen 
such dominant qualities as bind the whole indissolubly into 


exhibit such elements and to show that they have such qualities 


task of large proportions, tor hevond the possible ac hie vementl 


single paper. Our purpose is the more modest one of exhibit 
tain common elements. certain unities, in science as a whole 
partially analyzing the way in which their presence affects 
acter of scientific truth. 

The unities in science, however far-reaching. can never be absol 
Whatever is common to two domains of knowledge appears in « 
them colored by the dominant light of the particular discipline 
haps the most obvious unity of all is that of experimentatio: 
observation; its presence in natural science is almost universal 
in mathematics it is partially obscured from view by a universal 
sistence upon logical connection in exposition, so that the processes of 
experimentation and observation which were employed in discovery 
are not in evidence in the finished product. In the case of empirical 
theorems stated as conjectures (such as have occurred frequently in the 
history of the theory of numbers) we have the most notable partial 
exception to what is the general rule. The results conjectured are 
genuine empirical theorems. Mathematics differs from the natural 
sciences in refusing to accept these conjectured theorems without a 


logical demonstration. In thousands of cases it has been served, 














for instance, that an even number is a sum of two primes and no even 


number is known which does not have this remarkable property. It is 


i 


conjectured to be true that every even number is a sum of two primes. 
But. as long as a logical demonstration is wanting, no mathematical 
memoir or treatise will assert its truth. Such an ideal of carefulness js 
possible as a practical ideal for the control of actual mathematical 
exposition; and, since it is possible, we insist upon it absolutely. But. 
from the greater complexity of its problems and the nature of the truth 
with which it deals, natural science can not insist upon such perfec 
tion of logical form but must rely upon incomplete induction from 
particular observations to general laws and their subsequent experi- 
mental verification either directly or through the intervention of thei: 
consequences. The nearly universal unity of experimentation and 
observation is seen in varying colors in the different sciences. 
Probably a more important, if less obvious, unity is that of inven 
tion or creation. This is most clearly in evidence in pure mathematics: 
but an examination of it as it appears there leads to the judgment that 
it is perhaps dominant throughout all science. There are those who 
wish to have the universe so tidy that nothing actually novel could 
happen in it, that happening would be impossible, that every event 
should be a mere consequence of the events which have preceded it. 
But there are others who would not object to the surprises and thrills 
of true novelty. who would not be disconcerted by the conclusion that 
a law reached inductively by the mind is essentially a creation of the 
mind. made (to be sure) for the purpose of relating in thought a class 


of observed phenomena, but none the less a veritable creation « 
invention. The whole matter-turns on this question: Are the laws 
obtained by induction found in nature and dictated entirely by nature, 
or does the mind in some manner impose its own bias upon them? 
It appears that we are forced to the latter conclusion, particularly 
when we see the dominance of a general theory like the atomic theory 
or the rapid inroads of such a one as the theory of relativity and re- 
flect how these were conceived in the mind before there existed any 


empirical evidence for them. In such cases as these the mind has 


either imposed its own bias upon the laws of nature or it has had an 
uncanny foresight of them before they appeared in experimental sci- 
ence. The former seems to be the more natural and justifiable 
hypothesis. 

There is much to be said in favor of the thesis that natural science 
should be considered a construct of mind rather than a paraphrase of 
nature wrought out by the mind. The processes of invention are most 
in evidence in the formulation of hypotheses, and most clearly when 
these are based on only a few observations. There is no experimental 


proof, and perhaps in the nature of things there can be none, for the 





hypothesis of the conservation of energy on which 

science is based. [his seems to be a law imposed by the 

onvenience but without direct experimental support 

ontradicted by no experimental fact. 

But invention seems also to be present in the proce 

mentation. The experimenter is not a merely passive 

s active in directing the course of events He inve 

which would be non-existent without his guiding influen 

ittention to what he wills and ignores other things. He 

ill that happens, nor will he record all that he sees Hi 

he places on record for the examination of others 

The principle of direct causality is almost universa 

underlie all natural science; the principle of inverse caus 

cenerally asserted as true, but with less confidence in 

If the principle of causality exists at all in mathematics 

some greatly attenuated form. It can hardly be said 

angularity of a Euclidean triangle is a cause having 

proposition that the sum of the angles of the triangl 
straight angle—unless one thinks of the cause-and-effect 
having here a quality peculiar to mathematics. But in tl 
sciences the principle seems to rule supreme. In some of then 
emploved mostly in the direct sense. as in physics where one generally 
utilizes it for proceeding from the cause to the effect: in others the 
principle of inverse causality is more often in evidence, as in geology 
where we infer the past state of the earth from its present stat If 
the principle of causality affords a unity in science it can do so only 


on the assumption of at least the three well-distinguished forms whik 


we have just mentioned. Moreover. however one approaches 


involves him in speculative difficulties from which it is hard to ex 
himself. It is a severe, if not an impossible, task to adjust his 
ception of the principle and his practice in its use so as 
criticism and his own dissatisfaction with it 

The difficulties which we have seen here in these cases are 
to be found, singly or in combination, in the case of most of the 
obvious unities in science. The element of unity may fail t 
well marked as we like throughout the whole range of the scier 
as in the case of the unity of experimentation and observation: 
may be of such character that people can not be brought to general 
agreement about it as in the unity of method involved in the hypothesis 
of invention or creation: or it may lack somewhat in oneness 
case of the three forms in which the principle of causality 
The main object of this paper is to discuss certain actual 
unities not having these defective qualities. 


The complexity of nature is great beyond our ability to 














or perceive. The material universe is too rich in form and the ful] 


ness of phenomena for us to reach the whole extended complex in a 
single grasp of the mind. The extreme variety of kinds of objects. 
the multitudes of individuals of a kind, their almost innumerablk 
relations in time and space, the ramifying causal connections among 
them and their mutual dependencies, their diverse relations to out 
own life and thought, and the hidden things in them which our organs 
of sense are unable to perceive even when supported by the power 
ful instruments of science—all these tend to produce a complexity 
the presence of which we are helpless so far as logical organizatior 
of all impressions is concerned. 

Even in the realm of those objects of thought which are constructed 
by the mind itself there is too much diversity for us to contemplate the 
whole at once if we are to do anything other than make glib general 
statements unsupported by anything more than a certain appeal to th: 
imagination. It is evident that the mind is able to contemplate su 
cessively the elements of a range of objects of thought far too vast to 
he embraced in a single encircling mental act. This is true not only 
in general but alse in the case of such extended ranges as pertain t 
a single domain, as for instance that of mathematics or that of 
philosophy. 

Two quite distinct worlds about which we should have exact in 
formation may be conceived separately; the world of matter and th 
world of logical thought. Let us examine the two things presented to 
eur consideration by the physical phenomena of matter on the one 
hand and on the other hand that special domain of logical thought 
which is embodied in mathematics. There is a very wide range of 
mathematical knowledge apparently unconnected with the properties 
of matter. There are physical properties of matter, so complicated 
that mathematical methods are still powerless in their presence. 
Each of these domains is vast in its extent. There is a relatively nat 
row strip on which the two overlap, the properties of matter vielding 
themselves to mathematical formulation and the mathematical truth 
seeming to have its concrete embodiment in the properties and phe- 
nomena of matter. The existence of this common region of the two 
things apparently so widely separated has arrested our attention and 
has directed it so forcibly to the striking parallelism that we have 
sometimes felt that we have in it a fair measure of evidence for believ- 
ing the whole universe to be rational. So far this conclusion has too 
much the appearance of a pious wish and two little the character of 
a demonstrated result to justify our confidence in it. The relative 
narrowness of the common region of the two is rather disconcerting 
if we examine it closely. Even if all physical relations should be re- 


duced to mathematical formulation we would still have far to go to 





reduce all phenomena to rational order ar 
nong all their parts. 
This diverse character of the most widely 
physical and of mathematical science is one 
for breaking up into parts the total body of mat 
we seek to attain exact and permanent knowleds: 
within the range of such methods as we are 
ploy in one connected investigation or analysis. 
material up into parts it is only by ignoring certain cor 
mportance, only by making abstraction of elements whic! 
omitted for the intended partial view but are essential to a 
understanding of the whole. 
The general situations actually presented by nature 
are too complex for us if we are to gain permanence « 
the conclusions which we reach. We have to create 
where we are more at home and over which a_ restricted 
method will carry us with safety and with conclusions of sufhci 
penetration to have abiding value. We have to adapt our procedure 
to the strength of tool afforded by our minds when brought to 
state of highest effectiveness. With a more penetrating 
abstraction would be necessary: but only omniscience wou 
to conceive and handle at once the total flux of nature and thought 
We have to work subject to the restrictions of our essential limitations 
This process of abstraction has been carried further in mathematics 
than in any other science, having attained a place of importance there 
long before its primary character was recognized in other disciplines 
Every organism possessed of locomotion has to deal with the problem 
of space relations, and particularly an architectural animal like a 
beaver or a man. Long experience in construction and measurement 
will give rise to a certain body of empirical knowledge and rule-of 
thumb methods for making standard constructions. To such a stat 
of advancement the knowledge of space had already attained among 


the ancient nations of the Orient and particularly among the ancient 


Egyptians. But their progress was intercepted by their inability to 


make needful abstraction of the essentially irrelevant and to concen 
trate on those properties which afford the essential elements of geo 
metrical form as such. They could only imperfectly conceive a tri 
angle as anything more ideal than a piece of land of a certain outline 
or a flat stone of a certain shape. 

As long as the problems are conceived as those of the space r 
lations of material objects there is present to thought a large disturb- 
ing element which successfully turns the attention away from what is 
essential. In order to construct a theory of the space relations of 
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objects it seems to be practically necessarv to do a more ideal thin 














first. Before one can make serious progress in the way of definit 


conquest, one must abstract from the general complexity of the situa 
tion and attain to a new one relatively much simpler. In fact, not only 
in the study of properties of geometrical space but also in many do- 
mains of science it is necessary to create a new situation having certain 
analogies with the actual one of nature but being so much simple: 
that we are able to grasp the interrelations of all its parts. 

This idealizing of the problem of space relations was first effec- 
tively achieved in the geometry of the ancient Greeks. They were abl 
to get away quite completely from the material triangle and to conceiv: 
the ideal triangle defined by certain essential ideal properties. Lik 
wise they were able to make abstraction of what was not necessary to 
the purposes of a pure geometry in the various lines and circles and 
other figures which they wished to consider. This new attitude toward 
the subject matter of the theory of geometrical space allowed an 
altogether unforeseen extension of knowledge: geometry came into b¢ 
ing in one of those forms which stand as part of the modern theory. 
Ky abstraction of unessential elements the mind came to behold a much 
simplified object of thought and analysis a knowledge of whose 
properties gave the needful insight into the space relations involved in 
normal everyday experience. 

For a long time this body of geometrical truth stood apart from 
all other knowledge, separated by qualities of generality and idea! 
conception from all other doctrines whether of mathematics or of some 
other discipline; but, after a time, algebra began to assume a like 
position of separate completeness and it existed so until algebra and 
seometry were brought together by the invention of analytical 
ceometry. 

The abstraction of the unessential in the study of space relations, 
dificult as it was and effected only in relatively recent times, seems to 
have been the easiest large abstraction for the human race to achieve. 
This was probably due to our intimate racial acquaintance with the 
space of experience during the whole period of our evolutionary 
history and to some peculiar adaptation of ourselves to the understand- 
ing of spatial relations. That our long drawn out experience with it 
is not in itself sufficient to enable us to fix attention upon the essential 
elements and to understand their relations is shown by the fact that 
we have been quite as long acquainted with the weather as with space 
relations and that we have not yet been able to reduce to the form of 
an exact science our knowledge of its daily changes—unless indeed we 
have been hindered in such progress by essential changes in the char- 
acter of the weather during geological ages while the relations of 
space have been an invariant element throughout our experience. 


The fact that mathematics first succeeded in making these large 





bstractions from the « omple xity 

odv of doctrine and that is today 

if the sciences raises the question as to whether 
orrelation between the state of advancement 

ess in forming appropriate abstractions. 

o be that no science is far advanced unt 

solating by abstraction a large body of 

ipart from the matrix of its environment 

sential properties as make It po le to 

this ideal science into the actual complex 

ter understanding of important phases of 

possible. 

In meteorology. where successful al 

ult. we find a relatively small body of 

same is true in our study of industrial 

plex phenomena of the social relation. But 
the astronomer in celestial mechanics. where nature 
made the abstractions for him. we find a science re 
vanced and one which achieved its position of preeminent 
modern era. 

Under the inspiration afforded by the laws of Kepl 


tated on the question as to the ultimate law of 
properties of the planetary orbits de » nd 

and establish by geometrical reasoning. 

eravitation and the law that the force of 

terial particles is directly proportional to the produ 

and inversely proportional to the square of the di 

These discoveries of Newton condensed an almost imm¢ 

of thought into a ompact and simple formula, bi 

and observation of past ages to a locus trom wi h new 
diverge in many directions. Laplace undertook to draw « 
quences of the laws of Newton, his purpose being to “off 
plete solution of the great mechanical problem presented by 


system. and to bring theory to coincide so closely with 


that empirical equations should no longer find a plac 


tables.” His success in both respects brought him very 
lofty ideal. 

The “Mécanique Céleste” of Laplace holds a unique 
history of science. It was the first instance in which an ¢ 
fied and logical theory had been developed for a large 
served phenomena. A very few fundamental principles lay 
basis of the entire work, owing to abstraction of unessential d 
and it was developed from these principles 


mathematical processes, this logical procedurt 











by the essential simplicity of the ideal situation. In such a body of 


truth there is something esthetically satisfying in a high degree. | 
could not fail to have a profound effect on the development of 
thought. 

The cosmical and subsequently many terrestrial phenomena havin: 
been explained, it was natural that Newton, and still more Laplace and 
his school, should attempt the explanation of molecular phenomena 
by similar methods, importing into molar and molecular physics thi 
astronomical view which had arisen in mechanics. This celestial! 
mechanics became the model for the exact sciences. Men sought t 
give to other theories an equally beautiful and logically consistent 
form. The start from a few principles, easily enunciated and readily, 
comprehended; the forward march of the theory into new fields. com 
prising in the range of its explanation an ever-increasing portion of 
observed phenomena; and its ultimate comprehensiveness in this re 
spect—these things gave it a hold on the imagination. It thus becam: 
a profound factor in the development of the whole of physical scienc« 
in its mathematical form. The cold touch of exact thinking and the 
calculating mind, both products of the method of abstraction in the 
development of scientific truth, have proved to be the spell by which 
knowledge has been found, new sciences have been created and a novel 
trend has been given to the development of thought. 

Perhaps I may digress widely enough to indicate how the pre- 
earious character of scientific advancement is indicated by some of 
the matters now in consideration. Suppose that our earth, instead of 
being one of a few planets moving around a single sun, had been one 
of several satellites of a large planet moving about the center of 
gravity of a double star; thén it is clear that the facts of astronomical 
observation which would first have pressed themselves upon our at- 
tention would have been much more complex than those of our actual! 
system. When we consider the long period of time which it required 
the race to unravel the intricacies of the much simpler system of which 
the earth is a part and the uncertain and haphazard way by which it 
took the necessary steps, we see that there is room for grave doubt as 
to whether we would ever have conceived a suitable explanation and 
whether (having missed such a guide as this) we would be in a position 
successfully to attack or even to conceive the problems of natural 
science. Our progress has been made under the inspiration of the 
ideal afforded by astronomy on account of a success due to abstractions 
to which the nature of the observations pointed the way. Could we 
have ever conceived such an ideal if we had been confronted with a 
much more complicated astronomical system? And could we have 


already built up. or would we have ever been able to build up, a body 





ft science comparable to that which we possess today? Certainly the 
answer can not be a confident affirmative. 

Natural science and mathematics are not the only domains of 
thought in which the principle of abstraction is prominent; it appears 
ilso in speculative philosophy. But its relation to the latter is quite 
different from that to the former domain In science we are quite 
willing to admit abstraction frankly as a universal characteristic which 
is necessary on account of the limited character of the intellect 
the philosopher desires to get away from it as far as possible 
wishes to embra e m his system an ever;r-wil lenir Oo range in 
nd he would be most pleased if it might be ultimately comprehensi' 
He knows that he has not attained to such an ideal and probably neve 
expects to; but he still feels a certain sense of uneasiness when he finds 
i body of truth quite unrelated to the svstem by which he has broucht 
things to order in his own mind 

But in art and literature the matter is quite different. Here the 
tention is to contemplate at once the whole stream of life and existence 
it least so far as to have no purposed exclusions. Here one deals 
with the actual complexity of events and even with the character and 
emotions of individuals. One does not state theorems: one does 
unnounce universal laws; one does not reach rules-of-thumb for doi: 
mechanical things: one does not even find general principles uy 


which there is universal and permanent agreement not by wh 


one may have precise guidance for conduct in any given situation; 
but one does reach permanent conquest in the creation of things of 
enduring beauty: one produces lasting values for the emotional life 
even if one does not increase the body of exact knowledge 

From the foregoing considerations it appears that the method of 
abstraction, as an active means for clearing off the ground and an 
ctive support to the consequent investigations, is common to all 
science and is characteristic of science. It is therefore one of the im- 
portant characteristic unities in scientific method. We find it necessary 
to isolate one subject from another by abstraction in order to avoid 
being smatterers. We reduce our serious problems to ideal abstrac- 
tions because no deep-lying problem can be solved without reducing it 
to abstractions. If we do away with them we do away with mathe 
matics and logic and natural science. They have thoroughly justified 
themselves through the marvelous conquests of modern science which 
they have so effectively supported. 

But these abstractions are not without their dangers. It has been 
said that the supreme fallacy of the academic mind is carefully to make 


abstractions and then straightway forget that they are abstractions 


“The expert in the conceptions belonging to one field of knowledg 


legitimately solves the problems of that field in their terms. But some 
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times he forgets that these are very special and limited notions of 


truth, applicable only to that one field. He ignores that his science is 
only one abstracted aspect of concrete life, separated from other as 
pects of life only for the sake of specialization of labor. Ignoring 
this, he attempts te solve the problems of other fields with his ow: 
field’s sper ial concepts. Thus. a biologist sometimes endeavors to re 
duce all psychology to biological concepts: or an economist to reduce 
all moral values to the special values of the economic world.” 

Perhaps, for the sake of unity in point of view, one may be allowed 
to treat, as resulting from a certain form of the method of abstraction. 
a quality of the mathematical formulation of the laws of nature whict 
first appears explicitly in the general Einstein theory of relativity 
This is not the place to give any of the technical developments ' be 
longing to the latter theory. But it is a matter of general scientifi 
interest to indicate the character of a new ideal for the form of 
scientific laws which was first insisted upon in the investigations 
of Einstein, particularly as it can be successfully described without any 
of the heavy mathematical machinery which is essential to a detailed 
development of the theory. This ideal emerges in connection with the 
analysis of the now celebrated principle of equivalence, which we may 
enunciate as follows: A gravitational field of force is exactly equiy 
alent to a field of force introduced by a transformation of the co 
ordinates of reference so that we can not by any possible experiment 
distinguish between them. 

The notion of transformation of coordinates of reference, which ap 
pears here, is quite essential to an understanding of the quality of 
mathematical formulation of laws which we wish to explain. Perhaps 
we may best approach the matter by conceiving a geometrical curve 
fixed in the space interior to a given room of four walls meeting at 
right angles. If we take the floor and two adjacent walls to be 
system of reference by means of which to locate the positions of a point 
in the room, then we can uniquely define the positions of a point 
on our curve by giving its distance from the floor and from each ot 
the two walls selected. If the point moves along the given curve then 
the numbers expressing these distances will be related according 
to a law determined by the shape and position of the curve; these three 
variable numbers will satisfy certain equations of condition. If we 
used the ceiling and the other walls as a system of reference we should 
in general obtain different equations of condition for the same curve. 
Those would be further modified if we chose for reference system 
some other set of three planes mutually perpendicular to each other. 
and especially so if these planes should be oriented in some new 


directions. 


1 The reader interested in these developments will find them in the se« 


edition of my “Theory of Relativity,” Wiley & Sons, 1920. 
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It is clear that these changes in the svstem of reference hav 


wise affected the properties of the curve itself, though they have 
stantly modified the mathemaitcal expressions by means it wi howe 
may most compactly and most completely describe the irve and 
position. Let us tor a moment torget thes systems of eterence ind 
studv the curve itself by passing atone it from pe t | 1) t we 
haracteristics will force themselves upor ur attention t} { 
vending of the curve as we pass along it, its curvature: the a 
twisting of the curve. its torsion. Thes ire tr . ! es of the 
urve itself capable of representation at each point by definite numerica 
values. These numerical values can be expressed in terms of th three 
distances pertaining to any given one of the systems of reference met 
tioned above: it turns out that definite rather simple formulae exist 
for expressing the curvature and torsion in terms of the named 
measurements. Since these describe intrinsic properties of the curve 
their values must be unaltered by the transformations of variables due 
to the changes of the svstem of reference: that is. they must be invar 
ints of the transformations. 

It is seen therefore that the analytic expressions for the curvature 
ind torsion are umchanged in form and in value as we pass from one 


system of reference to another. It can be shown that they completely 
determine the intrinsic properties of the curve Then we have in them 
a complete mathematical description of the intrinsic properties of the 
curve in a form frem which we have abstracted those pecularities which 
belong to the special system of reference by means of which we de 
scribed the curve and its position in the first place. This sort of al 
straction is of frequent and important use in mathematical investiga 
tions. It affords one of our methods of excluding from consideration 
those things which are irrelevant to the central purpose of the investi 
gation and of fixing attention upon those things alone which are un 
altered by, or are invariant under, the transformations permissible 
among the elements in consideration. A similar but extended use of 
invariants is a central feature of the Einstein theory of relativity 

Two rather considerable extensions of the method are necessary in 
order to realize the situation in the Einstein theory. The first has to 
do with a generalization of the system of reference. In what we said 
above we contemplated the location of a point always through the 
measurement of its distances from three planes. Now we wish to re- 
place the three planes by three warped surfaces, perhaps twisted and 
corrugated and bent into a great variety of shapes and restricted only 
enough to allow us to utilize them successfully for the location of 
points in space. By means of these we are to describe the space 
configurations with which we have to deal. 


The other step which we wish to take is that in connection with the 
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introduction of time into our system. We can not well develop the 
mechanics of three dimensions by means of what is simply static in 
three dimensions; and the introduction of motion and the analysis of 
velocities and accelerations require the use of the time variable. 
Moreover. we are not to think of time and space as independent but 
are to consider the two together as furnishing the four-fold extension 
of a time-space continuum. This gives us, of course, a space of four 
dimensions; and in this space of four dimensions the movements of the 
natural world are represented by static figures. In this space of four 
dimensions we are to choose as a system of reference four warped 
three-dimensional spaces by means of which the location of points in 
this four-dimensional space shall be defined. 

With these conceptions in mind we shall undertake to make clear 
the nature of the central ideal upon which Einstein insists. He wishes 
to have the laws of nature expressed in such form with respect to this 
four-dimensional continuum that there shall be no change in the form 
of these laws when we pass from one of these systems of reference to 
another: the statement is to be an invariant one when all quantities 
involved are changed in accordance with a transformation which car- 
ries us from any one of these systems of reference to another; let us 
say for convenience that the laws are to be stated in covariant form. 
When we have put them into such form we have abstracted from the 
statement whatever pertains to the particular system of reference em- 
ployed. 

It is a grave question whether the laws of nature are capable of 
formulation under such radical restrictions; and an afirmative answer 
can be maintained only after a searching examination. The best way 
for a just trial of it is to employ one of the best established and most 
satisfactory laws; none could be more suitable than the Newtonian law 
of gravitation. Hence one of the first efforts of Einstein to test out the 
theory was made in the attempt to apply it to celestial mechanics. It 
turned out that the Newtonian law of attraction does not accord with 
the ideal of covariance of the laws of nature; it is not capable of ex- 
pression in precise covariant form. Is the principle then to be sur- 
rendered? Not without further evidence; it may be, after all, that the 
law of Newton is not exact. 

The next task of the investigator, then, is to inquire whether there 
is some slight modification of the Newtonian law which will bring it 
into covariant form without making it false to experimental fact. It 
was not difficult to show that the Newtonian law was a very close ap- 
proximation to a law which is indeed covariant; and the latter was 
then taken to be the law which should replace the Newtonian law. 

Questions which force themselves upon our attention then are the 
following: Does the new form of the law have any definite advantages 
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over the old? Can it be subjected to an experimental test to determine 
which of the two approximate laws is the correct one? Now it hap 
pens that the Newtonian law has long been known not to agree exactly 
with observation in the matter of the motion of the planets. In the 
case of Mercury the discrepancy is altogether too great to be attributed 
to experimental error. If the law of Einstein is applied to the prob 
lem it accounts for all these motions within the limits of experimental 
error. Here it scores its first victory over the Newtonian law 

A second crucial test of the theory is offered by its prediction of 
the deflection of a ray of light which passes through a strong gravita 
tional field. This prediction was tested by observations made _ in- 
dependently at two stations during the eclipse of the sun of May 29, 
1919. The problem was to determine the amount of bending in a 
ray of light passing near the sun and hence through its strong gravita- 
tional field. The values for the deflection obtained at the two stations 
are 1.61 and 1.98 seconds of angular measure, resulting in fairly good 
agreement with the predicted value of 1.74 seconds of angular measure. 

The ideal of the covariance of the laws of nature as a practical ideal 
thus passes successfully its first test, and indeed in a dramatic manner 
That Maxwell’s electromagnetic equations may be reduced 
variant form and hence that all electromagnetic phenomena described 
by them are in agreement with the principle of relativity may be 
readily shown; and thus the ideal of covariance meets a second funda 
mental test. There is no known case in which it must certainly be sur- 
rendered, though there is an important one which remains still in 
doubt (see p. 105 of my “Relativity” already referred to). 

If all the laws of nature can indeed be expressed in covariant form 
we have through this fact brought to light a certain profound unity in 
the laws of natural phenomena, one which will surely be satisfying in 
an esthetic way to every one who contemplates it with understanding. 

We have insisted upon the importance of abstraction as a means of 
bringing the complexity of the phenomena contemplated within the 
power of the mind for purposes of systematic analysis. There is also 
another quite as important reason for making abstraction of certain 
elements involved in the general complex of the environment: and that 
is the necessity or desire to find a range of phenomena and objects of 
thought about which there can be at least a fairly good agreement. 
The propositions concerning which there is general agreement among 
competent persons are said to have an objective validity: others are 
called subjective. Upon being pressed for a definition of “objective” 
as employed in the phrase “objective character of science” the scientist 
sometimes asserts that the objective is that which pertains to the world 
which is external to ourselves or to the world of objects whose essential 
character is not affected by the subject who contemplates it. But if he 








is further pressed for a criterion to determine whether a given thing 


is objective he has to return to the conception of the objective as that 
about which there is general agreement among competent persons 

It may be objected that this definition describes merely that which 
is invariant and that we ought to refer to the invariant character of a 
scientific thought rather than to its objective character. But it seems 
to me that “objective” as applied to things of science has no scien 
tifically definable sense except that which rests upon the idea of in- 
variance, at least if one admits (as | think he must in matters of 
science) that a definition should be so stated that it is theoretically 
possible to determine whether or not a given thing meets that defini 
tion. Moreover, “objective.” as the word opposed to “subjective,” 
seems to be well suited to convey the connotation desired. At any 
rate, it is our purpose to proceed from this as a tentative definition to 
a more penetrating analysis of the ideal of the objectivity of science. 
an ideal which can be attained in any particular situation only by ex 
cluding from consideration a large portion of the attendant circum 
stances. 

Regardless of the way in which we frame the definition it is agreed 
that an essential quality of scientific truth is its objectivity. It must 
depend solely upon the object studied and not upon the subject who 
investigates. It must be impersonal, having validity independently of 
the temperament or the peculiar disposition of the individual who re- 
ports it. What do we mean by such a demand as this? What can we 
mean? It is clear that the investigator can not be a mere passive re- 
cipient of impressions, a tablet on which nature registers her character- 
istics. He must be active in several ways; he chooses the things to 
which he shall direct his attention, his reason or intelligence is an 
essential element of the registering apparatus, and he is restricted by 
the limitations of his sensory equipment. He can obtain and convey 
only that information which his nature fits him to acquire and report 
upon. The demand for objectivity can not be a requirement that he 
shall do otherwise. But it is a call for the exclusion of the subjective 
element, the element which is peculiar to his individuality; and this 
exclusion is to be brought about by such comparison of his report with 
that of others as shall make it possible to determine those elements 
which are independent of his individuality. 

But it is clear that such a procedure affords us no means of ex- 
cluding what is peculiar to the human race as such. This would re- 
quire the existence of many cognate races of widely different social 
characteristics by the comparison of whose scientific conclusions we 


could eliminate that which is peculiar to each, retaining as a residue 
only that which has objective validity relative to the group of races as 
Such a procedure, if the means were at hand for realizing 


a whole. 
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would carry us one step further toward the far-off goal of abs le 
truth. But we shall have to be content to work without such means 
of removing from our body of knowledge the elements which are 
peculiar to our racial individuality. This affords no occasion for dis 
satisfaction. since the only use we have for our science is that whicl 
can be realized by human beings. But it is sufficient to assure us that we 
have no means of reaching absolute objectivity in our science. if such 
i thing is indeed conceivable 

The conclusions or observations which we shall admit as having 
the required objective validity are those which are invariant in the 
sense that they are reached by all normal human beings who investigate 
properly the pertinent matters. We can not get along without the 
qualification of normality of the individuals admitted to the group for 
which we seek the invariance in consideration nor can we omit the 
requirement of the proper investigation of pertinent matters It is 
hard to see how we can altogether remove subjective considerations 
from the process of determining when these conditions are adequately 
met. We can not avoid the conclusion that the highest objectivity 
realizable in practice falls far short of the quality of being absolute 
The conclusions and observations which have the requisite objective 
character are those only which are invariant for a properly determined 
group of individuals; and the determination of the group to be ad 
mitted can be effected only by the members of the group, since there 
is no external intelligence that sets them apart. 

It is convenient to distinguish two types of objectivity, as here de- 
fined, differentiated as to range of time through which exists the group 
of individuals by means of which each is realized. We may call the 
one contemporary objectivity and the other historical objectivity, the 
former being asosciated with a group living contemporaneously and 
the other with a group scattered through a long period of time. say 
the whole historical period. All the general truth which is universally 
approved in a given age among people properly qualified to form a 
judgment upon it possesses this contemporary objectivity. That 
which meets with acceptance from age to age with unchanging uni- 
formity has the higher order of historical objectivity. From the truth 
possessing contemporary objectivity that and that alone survives to 
attain to historical objectivity which impresses itself alike upon the 
peoples of succeeding ages. 

The subjective character of matters of taste is notorious. Even the 
milder objectivity of the contemporary sort is seldom attained, and 
always only imperfectly. Universal agreement on such a judgment of 
values in a given age carries with it no assurance that succeeding 
ages will concur in the conclusion. Yet there are some judgments con 


cerning matters of art which go far towards exhibiting the qualities of 
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historical objectivity. There is an abiding unanimity, for instance, in 
ascribing a high excellence to the finer elements of Greek sculpture 
The more magnificent creations of this art impress with their marvelous 
beauty the people of one age after another; and these all appear to ob 
tain from them a joy of the same general character. It is true that in- 
dividuals represent this to themselves variously and that they differ 
greatly when they seek to give an account of the way in which they 
are affected. But certain elements of the judgment of value seem to 
be invariant from age to age and from individual to individual. So far 
as this is true we have a manifestation of objectivity even in these mat 
ters of judgments of taste. 

If we find thus a measure of objectivity in these things which are 
usually esteemed to be highly subjective in character, we also find cer- 
tain elements of subjectivity even in the matters of science and marked 
elements in some bodies of truth considered objective by those who 
develop them. Merz, in his “History of European Thought in the 
Nineteenth Century,” a work to which the present author is greatly in- 
debted in several ways, says: “Most of the great historians whom our 
age has produced will, centuries hence, probably be more interesting 
as exhibiting special methods of research, special views on political. 
social, and literary progress, than as faithful and reliable chroniclers 
of events; and the objectivity on which some of them pride themselves 
will be looked upon not as freedom from but as unconsciousness on 
their part of the preconceived notions which have governed them.” 
Thus the objectivity to which these historians have attained appears to 
be only contemporary in character. 

In forming a judgment of the significance of modern science it is 
important to ascertain the character and measure of objectivity to 
which it has attained as a whole and to make a classification of it 
into parts according to the extent of its success in becoming objective. 
A large portion of what is now current has gained its position so re- 
cently and has so forcibly ejected the earlier explanations to make 
place for itself as to raise a reasonable question of doubt concerning 
the validity of the whole structure. When theories have changed so 
constantly, so long and so profoundly, we can not well believe that 
we have suddenly come to a state of stability. The changes are likely 
to continue. If they are retarded for a time they will probably break 
forth later with increased violence. It is not long since we witnessed a 
period of explosions in the theory of matter and motion; and indeed 
we do not yet appear to have come to the end of it. 


In the midst of this rapid change what permanent truths are to be 


perceived? Which can maintain themselves through the present gene- 


ration and achieve historical objectivity through the support of future 


thinkers? It seems clear that it can not be the theoretical explanations. 
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except in relatively few instances if indeed in any, at least if the ex 


ylanation is conceived to carry with it the means of affording a pene 
planat nceived t I th it tl f afl | 


trating insight into the phenomena explained. If the theoretical ex 
planations do not abide, what is there left? Simply and solely the 
account of relations among phenomena, however these are expressed 
whether by means of the mere record of observations or through the 
more powertul tool of scientific theory conceived erely . mone 
monic device and a support to the weakness of the intell ts ck 
ductions. The statement of relations has in many cases attained histor 
ical objectivity in natural science: but theoretical explanations hav 
usually suffered change from age to age and the process seems likely 


to continue. 


Mathematical truth, so far as it is expressed in def ms 
has achieved almost complete historical objectivity \ result once at 
tained abides through the ages. Errors are made with relative in 


frequency and these are usually corrected with such definiteness as to 
secure general and abiding agreement. The permanence of result has 
for a long time been considered one of the essential glories of the disci 
pline. But there is lack of such complete objectivity concerning the 
character of the truth attained. Our conception of the position of 
Euclidean geometry in thought and philosophy, for instance. is far 
different from that of the ancients owing to the existence of the s« 
called non-Euclidean geometries of relatively recent times 

If we analyze the remoter origins and earlier bodies of thought by 
aid of the criteria which we are using, we shall find that we can not 
deny to the proto-science of savages a certain contemporary objectivity 


even though its explanations are framed in terms which we perceive to 


be anthropomorphi or mythological. That the “sun is the flaming 
chariot of the sun-god, driven day by day across the heavens” is an 
immediate fact of observation expressed in anthropomorphic lang 


uage: and probably no more was read into this statement of fact 
than we are accustomed to transport from our theories into our account 
of what happens during an experiment or formerly into the similar 
statement that two bodies attract each other. The primitive expla- 
nations maintained their place for a long time: and much useful 
knowledge was acquired through their assistance and much skill was 
gained in logical analysis before it was possible to prove them in- 
suficient. “A false theory which can be compared with facts may be 
more useful at a given stage of development than a true one beyond 
the comprehension of the time, and incapable of examination by obser- 
vation or experiment by any means then known. The Newtonian the 
ory of attraction might be useless to a savage, to whose mind the ani- 
mate view of nature brought conviction and helpful ideas, which he 
could test by experience.”” We can deny to the savage neither the use 
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fulness nor the contemporary objectivity of the proto-scientific ex 
planations which he offered. They were objective to him in every 
defined sense in which our science is objective to us. If one points out 
the anthropomorphic element in them, our criticism will at once b¢ 
hushed by the anthropomorphism of many of our current conceptions 
as for instance that of force. If one objects to the mythical element in 
their thought let him first take up arms against the colossal myth of 
the ether in the science of the past century and cut off our thought 
from this fiction of the scientific imagination. As long as we find it 
necessary to transport into our theories such elaborate creations as 
that of the ether (brought in without a shred of direct evidence for 
their existence) we have little room to complain of the thinkers who 
formed the proto-science of the savage. Measured by the time through 
which their explanations maintained their contemporary objectivity, 
the period during which current scientific explanations have held their 
place is strikingly short. 

The objectivity of truth is never absolute, but always relative to a 
group of thinkers or the age or ages to which the group belongs. We 
have no means of removing from our knowledge the marks of our 
racial characteristics or reaching further into our understanding of 
nature than to those elements which our sensory equipment enables us 
to perceive. We have to determine with the best standards we may 
the group of people in relation to whom we shall insist upon the in 
variant character of truth as recognized. Since at any time in ou: 
history future experience is yet to be evolved we can strictly speak- 
ing, have only a sequence of contemporary objectivities, as it were, and 
never a complete historical objectivity. We can have no logically 
certain means by which to choose securely those elements of thought 
in any age which make the nearest approach to complete historical 
objectivity. A subjective element, that is, an element which varies es- 
sentially from individual to individual, is necessarily present in every 
attempt to reach a means of determining what truth has the dignity of 
an objective character. 

The sciences in coming from under the tutelage of philosophy have 
not completely shaken off the incubus of its unsupported speculations 


and prejudices. Phenomena are observed through the goggles of 


philosophical preconceptions, not only in psychology and biology. but 
also in chemistry and physics, and even in mathematics: and the con 
clusions or appreciations are affected in various ways and to different 
extents. In our generation, in the case of physics (the most advanced 
of the natural sciences) there is going on a veritable revolution in 
regard to the philosophical preconceptions on which it is based. As 


evidence we cite the current discussions of space and time and gravita- 


tion. 
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\cain the objectivity of a natural science is relative to the character 

d measure of abstraction through which it was built up nd the 
eyntheses by which the separated elements were iftterwards brought 
together and combined into a unity. This process of synthesis car 
ever be carried to completion without the certain loss of objectivity 
the resulting knowledge: and as long as it is not carried to comple 
tion we have no means by which to be assured that a matter 
reated as essentially irrelevant shall not later come into the focus of 
ttention. In fact, this very thing has recently happened in physics 
lt studving the properties of light physic ists were for a long time con 
tent to leave out of account the gravitational field as having no ap 
preciable (or even conceivable) influence: but the Einstein theory has 


forced them to a fundamental revision of this supposition and has led 


them to conceive of the ray of light as warped out of a straight path 
by the action of a powerful gravitational field. 
The failure of science to obtain completely its universal ideal of 


is rendered 


objectivity does not diminish our interest in it. Indeed 


more attractive to those of us who are pleased with a dvnamic rather 


than a static world. Truth is never to be set off in tubes hermetically, 
sealed. It is living and hence possesses the universal quality of life 
of doing the unexpected thing. Its growth is not hemmed in. Ws 


may look forward to its continued progress and novelty as long as we 


who develop it are finite intelligences. 
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THOMAS HARIOT—1560-1621 
By F. V. MORLEY 


NEW COLLEGE, OXFORD 


HIS year marks the tercentenary of the death of Thomas Hariot, 
T one of the most interesting of the Elizabethan scientists. He was 
born at Oxford, and went to St. Mary’s Hall in times when there were 
“menne not werye of theyr paynes, but very sorye to leue theyr studye.” 
The students being without fire were “fayne to walk or runne vp and 
downe half an houre to gette a heate on theyr feete whan they go to 
bed.” In those times the birch was still in the buttery hatch and the 
proctors stalked outside the colleges with poleaxes for any “schollers” 
out after hours. Fines that now come from a student’s patrimony were 
taken from his own skin. And: in those far-off days in England there 
still survived the custom of hazing freshmen. 

But apparently Hariot did not suffer overmuch from the discipline. 
At any rate he made somewhat of a name for himself in mathematics 
in that subject then still allied to the black arts. Aubrey tells of a 
contemporary of Hariot’s who studied mathematics that he was vul- 
garly supposed to be a conjuror, and the scout or college servant used 
to tell freshmen and other simple people that the spirits passed up and 
down his staircase thick as bees. A jocular mind could have played up 
the superstition and become another John Dee. Apparently Hariot was 
too skeptical to believe what would willingly have been credited to 
him and too honest to gain by what he did not believe. But this is 
speculation and the only fact to go on is his appointment as a bone fide 
mathematician with Sir Walter Raleigh. 

How this appointment came about is not quite clear. We have for 
it the authority of Hakluyt addressing Raleigh in 1587 (translated) : 

By your experience in navigation you saw clearly that our highest glory 
as an insular kingdom would be built up to its greatest splendor on the 
firm foundation of the mathematical sciences, and so for a long time you 
have nourished in your household, with a most liberal salary, a young man 
well trained in those studies, Thomas Hariot; so that under his guidance 
you might in spare hours learn those noble sciences, and your collaborating 
sea captains, who are many, might very profitably unite theory with prac 
Ge «2 s 8 

Raleigh, one of the most remarkably versatile men of a time that 
specialized in versatility, had been collecting experts who would be use 


1 Peter Martyr’s “De Orbe Novo” (Paris, 1587). The preface, containing 
this passage, is by Hakluyt. 
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ful in his colonial schemes, and two vears before this letter of Hakluvt’s 
he had sent Hariot out in the big expedition to Virginia, or to what is 
now North Carolina. There Hariot stayed for a full year, acting as ex- 
plorer and surveyor and reversing his previous position in adding prac- 
tice to his theory. After that year among the savages he came back to 
England and fell into the society of the keenest minds of his time. For 
Raleigh had been prevented from going to Virginia and while his 
irgosies were oversea he had amused himself, in intervals of court a 
tivities or fighting or retirement to the country. with an “office of ad- 
dress,” apparently a sort of institution for the diffusion of knowledge 
and a liaison center for intellectuals. Whether or not thisesuggestion 
worked out in the Royal Society, there were in the group of men several 
scientists—Warner and Hues are usually mentioned—and into it came 
Hariot. But it was broader than a scientific society, as it would have 
to be to keep up with the interests of its patrons, Raleigh and Henry 
Percy. Earl of Northumberland. It had its literary side, with the lead- 
ing and outstanding figure of Christopher Marlowe 

All information as to the group is exceptionally tenuous, resting 
largely on the gossip of contemporaries. But it is pretty clear that the 
members soon began to discuss religious subjects and it was here that 
they particularly scandalized the times. Rumors are thick about 
“Sir Walter Rawley’s School of Atheisme,”? whose master was said to 
be aconjuror. The term of condemnation was very loosely used. There 
is nothing to show that Raleigh or Hariot had views more extreme than 
perhaps unitarian or deistic ones and there is much evidence that they 
were religious in a broad and tolerant sense. But they were great per- 
sonal friends of the scornful and heterodoxical Marlowe It has been 
clearly shown by Mr. F. K. Brown® that the dramatic poet was a vigor- 
ous exponent of extreme heresy and it was the expression of his views 
in reckless manner that caused the suppression of the club. Marlowe 
was killed before he could be convicted and probably the dagger saved 
him from the stake. Raleigh was kept under surveillance, his house 
searched, his private table-talk examined, and as he says, he was “tum- 
bled down the hill by every practise.” But he was too powerful a man 
to sit still under the cloud. After a burst of eloquence in Parliament 
on behalf of religious toleration he set forth in an adventurous pursuit 
of El Dorado across the Spanish Main and cleared his blood by letting 
some of the dons’. 

Hariot, just as much implicated, behaved very differently. It is 


probable that he went to one of Raleigh’s Irish estates and there worked 


2 See F. S. Boas, “Works of Thomas Kyd,”’ (Oxford, tgo! 


ion, pp. Ixx ff 


3 “Marlowe and Kyd,” Times Literary Supplement (London) June 2, 192 
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quietly at mathematics until the cloud blew over. We hear no protest 


from him unless long afterwards to Kepler (translated) : 


For things are in such a pass with us, that still yet I may 
philosophi Still yet we stick in the t | pe t (3 ( 
an end to these things shortly \fter which better things 
expe ted ' 


And when he came again to London towards 1000 he was a man wel 

known to contemporary scientists. He is mentioned in Hues’ “Globes 
(1593-4), in Davis’ “Seamen's Secrets” (1595), in Torporley’s “D 

clides Coelometricas” (1602). He lived at Sion House, Perev’s seat o1 
the Thames near London, from some time shortly after 1604 until near 
his death in 1621. It was from there that he carried on his correspond 
ence with Kepler on optical subjects and a more familiar and interesting 
correspondence with various pupils such as Sir William Lower. His 
purely mathematical work was apparently completed before he wer 

to Sion House. The years there were interrupted by constant attendance 
on Raleigh and Percy, both confined to the Tower. Such time as he 
could find he put upon astronomy, but a great deal went to the carrving 
of books to the Tower when the insatiable Raleigh was writing his 
History of the World, and to similar services for his caged masters. He 
was with Raleigh up to the end, and present by the scaffold at th 

execution. He did not survive by long his first patron and his most 
callant friend. Marlowe and Raleigh both gone, the third of the trium- 
virate passed away by a more cruel exit than either the dagger or the 
axe. He had suffered for a long time from cancer of the lips, and it 
came to a lingering end on July 2nd, 1621. He was buried in the 
churchyard at St. Christopher’s, the spot since absorbed into the garden 
of the Bank of England. 


* * * 


Marlowe, Raleigh, and Hariot—none of the three lived to finish 
their work. It would not do to say that Hariot was as striking a figur: 
as either of the others; but that does not take all of his tragedy 
away. He has not been quite fairly treated by posterity. The fault 
was largely with himself, for he published none of his own work. Most 
of his mathematics was, as has been said, thought out before 1604 and 
probably before the change of centuries. A reflection of his teachings 
is obtained from the letters from his pupils, such as in the passage 
from Sir William Lower in one dated February 6th, 1610: 


Kepler I read diligentlie, but therein I find what is to be so far 


you. For as himself, he hath almost put me out of his wits. . (I dreat 

not of his causes for I cannot phansie those magnetical natures, but about 
his theorie which me thinks . . he establisheth soundlie and as you say 
overthrowes the circular Astronomie. Do you not here startle, to see every 


+ “Epistolae ad loannem Kepplerum,’ Hanschius (1618) p. 380 








pads. 


Lower is accurate as regards the dates of the work on 
tv: one of Hariot’s paper Is dated lOOL and Ghetaldi pu 
16003. Vieta’s algebra came out from 1591-16000. and we 
suppose that Hariot’s work was contemporary. 

It was his “to great reservednesse” and “to much procrastination 
that has hindered us from knowing exactly what his work comprised 
One attempt was made by his friends to salvage it from oblivion Phe 
“Artis Analyticae Praxis” came out posthumously in 1631, in the 
vear as Oughtred’s “Clavis.” The latter was in many ways inferi 
originality, in scope, in suggestiveness: but as a textbook it wa 
cellent, small and available. It was moreover a living product 
well-known author, not a work patched up from the manuscripts 
man ten veers dead. The “Clavis” had a more direct influence on Eng 
lish teaching: but it is a fair question as to which had the greater effect 
on the history of research. For the “Praxis” was read by Descartes and 
every line of Descartes’ analysis bears token of the impression. The 
Frenchman carried to their conclusion, with typical French lucidity and 
brilliance, things that remained obscure to Hariot’s executors. That 
there are omissions in the “Praxis” that Hariot would never have al 
lowed is shown, for instance, by the general impression (fostered by 
Montucla) that he did not admit negative roots. But manuscripts in 
the Harleian collection of the British Museum show that on the 
hand he was fully aware of them and accorded them equal rights. Such 
an omission a man of Descartes’ genius would fill up and would bi 
fired to more than simple reparation. No attempt should be made to 
detract from Descartes, except perhaps from his complete originality 
It was fortunate that the work fell into such hands, and the fact is re 
eretted only by those who like to think of genius as without a precedent 

As for the book itself, it appeared in a thin folio. Percy had mad 


the publication possible, and the dedication was to him. On the final 


page appeared the following note (translated) : 


Ihe letter 
Works,” (Oxford 
n, 1900) pp. 
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Mathes tical Students 

Out ll t mathematical writings of Thomas Hariot, not witl 
good iS this work on Analysis been published first. For all his 1 
maining rks, remarkable for their manifold novelties of discovery, 
written in precisely the same logical style, hitherto seldom seen, as is t 
treatis is entirely composed of all manner of specimens of brilliant 
reason \nd this was done with valid reason, so that a preliminary treatis 
besides it vn inestimable value, might well serve as a necessary prepar: 
tior introduction to Hartot’s remaining works, the publication of whic! 
now riou onsideration Of this access¢ ry use of the treatise w 
have t it worth while to remind mathematical students in these brie 


rhe contents followed in Vieta’s footsteps, with improvements in 
notation and some simplification in technique. But the chief thing in 
the book. and one of great importance, was the bringing over to one 
side all the terms of an equation and equating them to zero. It was 
a simple and yet a real step ahead. As Whitehead says, it started the 
study of algebraic forms. The resolution of an equation of the nth 
degree into n simple factors gave immediate rise to the fundamental 
theorem of algebra. And though there is the real temptation to read 
into the terse statements what may not have been thought out, the warn 
ing against Tennyson’s expression 

I thowt ’a said whot ’a owt to ’a said 
may be borne in mind, and yet much claimed for Hariot. 

How much more the painful lips might have said, or might have 
been recorded if the “serious consideration” above mentioned had ma 
tured, is of course difficult to know. It would take very careful work 
to read, digest, and judge the eight large volumes of Hariot’s manu 
scripts lying untouched in the British Museum. There are more, ap 
parently, at Petworth. They consist of fragmentary calculations, with 
occasional connected notes on a diversity of subjects—on astronomy, 
physics, fortifications, shipbuilding. and all the branches then known 
of mathematics. And yet even a cursory glance will show some gleams 
of gold. There is a well-formed analytical geometry, with rectangular 
coordinates and a recognition of the equivalence of equations and 
curves. There are notes on combinations and the tables of binomial 
coefficients worked out in both the forms we now call “Pascal’s triangle” 
and “Fermat’s square.” And there is one page, otherwise blank on 


which appears 


I I 
2 10 
3 11 
4 100 
i. 101 
6 Ito 
7 111 
8 1000 


6 “Artis Analyticae Praxis” (London, 1631) p. 180 





This is certainly prior to the usual dates given for binary numeration 
[here is no guarantee that these things were original with Hariot. and 
some may be much older. But at least it is an instance of his knowl 
edge. We may take Lower’s praise how we will, but there is litth 
doubt that Hariot’s executors would have had material as interesting 
as the preliminary treatise. 

More publicity has been given to Hariot’s astronomical work, partly 
because of the dramatic discovery of the papers by Baron de Zach: and 
the encyclopedias tell how he used his early training in navigation in 
his observations of Halley's comet with a cross-staff. Sun-spots he 
watched with the naked eye, though he admits this gave him pain. Both 
Hariot and Galileo seem to have borrowed the telescope trom the 
Dutch very shortly after its invention and to have used it simulta 
neously. With the help of his servant and instrument maker, Chris 
topher Tooke, Hariot seems to have supplied his pupils with telescopes 
ind asked their aid in observation. His own recorded observations go 
back io July, 16009, a month after Galileo's first construction: and 
partly independently and partly with the knowledge of the Italian he 
too. observed the moon, the satellites of Jupiter and later the comet 
of 1018. 

Some time, perhaps, there will be published extracts from the cor 
respondence of the time, for it throws delightful light on the mental 
ittitude of the scientists. Lower’s letters, for example. are charming 


in their naive statements. In the letter above quoted he begins 


ret ' < 


And when he wishes to compliment Hariot in another letter some live 


months later he says he has done more 


\ 


Perhaps this last is not too high a compliment: but when the com 
pliments-to Hariot are discussed the truth will be seen of a statement 
made above. He has not been fairly treated. There are errors on both 
sides, from Montucla’s curt dismissal to the adulation of Baron de Zach 
lo the latter Hariot’s use of the teles« ope was proof of his inventing n, 
and a mark of superiority to Galileo. In short, more harm has been 
done to Hariot by his admirers than by his opponents: as in the con 
troversy started by Wallis to prove that Descartes borrowed all his 


algebra from Hariot without acknowledgement. and hence that Hariot 
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was the greater man. The folly of these disputes is never more ri 


grettable than in their reaction on the individuals who would have lx 

loth to start them. In both cases, of the attempted detraction from Gali 
leo and from Descartes, Hariot has suffered more than by his decent 
oblivion. But what might have been claimed for him is an interest and 
a high intelligence in his work, carried on under a tragic illness and 
under the sense of futility borne in upon him by the deaths of his 
friends, in those blood and thunder times a little more than three c 


turies ago. 





DRU DRURY. AN EIGHTEENTH CENTURY 
ENTOMOLOGIST 


By Professor T. D. A. COCKERELI 


LNIVERSITY OF COLORADO 


LL entomologists are familiar with the name of Dru 
A of the fathers of their science in England. Living 
f Linneus. when the discovery and description of new forn 
was rapidly increasing the bounds of zoology and botany, h 
fully into the spirit of the new knowledge and contributed larg: 
Something more than an amateur collector. he keenly intereste: 
self in the natural history of insects, and did everything in h 
to encourage biological investigations. He corresponded wit! 
the prominent zoologists of his day. and with many persons 
countries, who were interested in collecting insects. His 
copied, nearly always in his own hand, in a large book 
Funchal. Madeira, recently, | was greatly interested to find tl 
book in the possession of Mr. C. O. L. Power. of the firm of w 
merchants, Power, Drury and Company. Henry Dru Drury, the former 
head of the business, was my father’s greatest friend. and | was named 
Dru after him. He died in 1888. but Mrs. Power is also a descendant 
of the entomologist and the letter-book thus still remains in the family 
\ir. Power kindly gave me the following pedigree. The known ancestry 
gees back to Thomas Drury of Fincham in Norfolk. who died in 1515 
William Drury, who lived at Godmanchester and Tempsford, had a son 
Dru Drury. born in 1688. His son. born February 4. 1725. was Dru 
Drury the entomologist. He is described as of Wood street in th 
Parish of St. Alban, London, citizen and goldsmith: afterwards of the 
Strand, of Enfield and of Turnham Green, all in the county of Middl 


sex, and of Broxbourne. Hereford. He married Easter Pedlev. daughter 


of John Pedley of London, soapmaker. He died January 15, 1801. and 
was buried at the church of St. Martins in the Fields. He had thre 
children, Mary, born 1749: William (goldsmith. of Turnham Gree 

born 1752; and Dru, born 1767. William had a son, Henry Dru Drury. 


born 1799, whose sons were Henry Dru Drurv. mv father’s friend 


1837, and Charles Dru Drury. The last was the father of Mrs. Power 
(Gertrude F. Drury). now living at Funchal. Charles Dru Drury ho 
lived at Blackheath. and died at the early ige of 32. was 


€ ntomology. 
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1 was very kindly permitted to borrow the precious letter book for 


a number of days, and with my wife’s assistance obtained copies of the 
more interesting letters. These | give in chronological order, but in 
many cases only portions of letters are quoted. It will be seen that 
Drury was indefatigable in seeking to enlarge his collection by corre- 
sponding with persons living abroad, but that while doing this, he also 
did his utmost to persuade them to study insects and discover thei: 
life-histories. With others, he raised funds to send Smeathman to Africa 
(letters 18, 19, 25), but he was somewhat embarassed because only in 
sects were received, whereas some of the subscribers asked for and 
expected other things. He tried to get Thomas James of New York 
‘letter 2) to study the “caterpillars” or nymphs of dragon flies, and 
in short do the sort of work which Professor Needham has been doing 
in that state in our own times. In his letters to Dr. Pallas, the eminent 
naturalist residing in Russia, he discussed the state of affairs in Eng 
land. and many of his remarks would be pertinent today. We get an 
account of the circumstances connected with Captain Cook’s first ex 
pedition, with which Banks and Solander sailed as naturalists. At 
first it seems a little surprising that there is no mention of Captain 
Cook. but he was not famous at that time and was not even a captain 
We hear of the disappointment occasioned by Banks’s failure to publish 
the expected volumes on the natural history of the voyage. The fact 
was, that although Sir Joseph Banks was a splendid man and one of 
the most useful citizens of England, he was not adapted to scientifi 
research, with its continued attention to minute details. His position 
in relation to natural history was that of a patron and promoter, rather 
than a student. The correspondence with Moses Harris brings out 
some of the difficulties in getting the “Illustrations” properly illustrated. 
Harris, who here appears as the artist, was himself a very capable 
entomologist who introduced the method of studying the venation of the 
wings of insects. He published a large work on British Insects, giving 
names, with descriptions and figures, to a number not previously 
described. This work has been strangely ignored by subsequent taxo 
nomists, though proper binomials are furnished in the index, as in 
Drury’s Illustrations. Verrall, writing on Diptera, has restored several 
of the names proposed by Harris. The letter to Linnzeus shows the 
respect Drury had for that great naturalist. In his Illustrations of 
Exotic Entomology, Drury gave no scientific names in the text, but in 
the index supplied a full set of binomials, using the strict Linnea: 
method. Haworth, writing in 1807, said that Drury was the first in 
England to adopt the Linnean method throughout in this manner 
Although Drury took so much interest in the correspondents who sent 
him insects he unaccountably failed to cite them in his book. Thei: 


names were, however. found by Westwood in a manuscript list of 





os 








Drurv's. which also gave more exact localities. When editing 


Nn 1837. \W estwood published much 


edition of the Illustrations 


information. Drury encouraged Fabricius to study and des 


insects in his collection. There is a good description of the zea 


ndustry of this great master of entomology. who described a prod 


number of species in a manner which we should now consider 
juate. The Fabrician types in the Banks collection may be see 
British Museum today. In the preface to the third volum: 
Illustrations, Drury complains that whereas he had always th 
cabinet open to all students. advantage had been taken of this to de 


ind even heure some ot the sper ies without his consent 1} 


especially unfortunate since it involved a number of forms which 


wi 


described in the volume and obliged him to suppress the names hx 


proposed to give them. No name is mentioned, but one has 


look at the index to see that Cramer was the culprit 

At the end, I have quoted a letter describing Drury ’s busines 
ure. and his fortunate return to solvency or even prosperity He 
many vears longer, but the correspondence of his later years h 
parently not been preserved. 

Regarding Drurvy’s life and work as a whole. we have eX 
example of that innate taste or passion for natural history whi 
spires a certain number of individuals in every generation 
the majority can neither appreciate nor understand. But we 


struck bv the fact that favorable circumstances are needed 


such aptitudes fruitful and of benefit to mankind. Many such me 


Drury. all through the ages. have lived and died without leaving 


Dru \ 


permanent memorials. The favorable circumstances ir 


were espet ially the organization of zoological and botani il Know les 


led by Linnezus. combined with the penetration of nearly eve 


of the world by British commerce. It was possible to com: 
materials for greatly enlarging our knowledge of insects, and 


had been devised for conveniently recording discoveries. Dru 


ing advantage of these conditions. was able to make important 


permanently valuable contributions to the science he loved so n 


(1) To Mr. Robt. Killingley at Antigua. Jan. 4. 1762 


The Beetles which were in ve spirits among the other thing 
very acceptable and exceeding pretty, insomuch that | cannot 
placing them in ve foremost rank of all the specimens vou have 


sent, indeed Insects | must confess do really afford me the o 


pleasure of all animals, and as such I will take the liberty of beg: 


a favor of you to trv to breed some of the Libellas (vulga: 


horsestingers ) loives full directions for breeding 


(l-a) To Mr. Hough—going to Africa with ¢ apt. Johnson 
to take slaves to Jamaica] March 22. 1762. 








: 
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The Locusts and Grasshoppers will be found to be very numerou- 
in Africa and also in Jamaica where they differ in a very extraordinar, 
manner from our European ones, some being just like leaf and branct 
of a tree. others like half a dozen straws jovnd together, all of whic! 


are very acceptable to us. 


2) To Mr. Thomas James of New York. Apr. 25, 1767. 


| Describes apparatus he sends for taking water insects, and continues 
You may breed a great number of Insects, particularly Libellas 
whose cats [nymphs] always live in ye water, for which a few dire: 
tions will not be unnecessary. Get a large Buckett, pail, or washing 
tub and put in it some weeds that grow in ye water, fill it three part- 
full with water and in ye spring; search ye waters above mentioned 
for Insects and put in it as many Libella Cats as you please. Be sure 
to put in a great number of ve small sorts, because ye large sorts prey 
and feed on ye small ones as you will have many opportunities o! 
observing. If you find ve number of small ones decrease very fas! 
you must supply the tub with fresh ones, and once in three weeks o1 
a month change ye water. You must make a contrivance of a frame 


covered with gauze to go over ye Buckett or Tub so that when vy 


Libellas are bred they cannot fly away. 


(3) To the Rev. Mr. Devereux Jarratt, Virginia. May 15. 1767. 

In mv letter of July 12th | described ve method of killing Insects 
by dipping a needle in Aqua Fortis and sticking it into them, but | 
cannot neglect ye present opportunity of informing you that all that 
trouble may be saved and the insects may easily be killed by sticking 
them on ve end of a piece of board and holding them to ye fire, in doing 
which great care must be taken not to hold them too near, especialls 
Moths or Butterflies, because it will make their wing crumple and con 


tract so much as to spoil them. 


(1) To Dr. Pallas. Nov. 12. 1767. 

I don’t know whether you have heard Mr. Dupont has relinquished 
collecting of Subjects of Natural History, but so it is, he has given it 
over and is now very busy making drawings of every specimen he has 
and when that is finished intends to dispose of ye whole. Another 
piece of news I must inform you of is Mr. Da Costa is going to publish 
plates of nondescript animals—shells, Insects, etc. in periodical num 
bers. five plates with their descriptions being a complete number. Thu- 
Natural History is I hope gaining ground by slow degrees in thi- 
Kingdom. I wish Gentlemen of Fortune studied it more and Politic- 
less. It would I believe be better for us, but at present every man is 
a politician and sets up his opinion as ye Standard of Judgement. a 


practice that produces ye greatest distractions among our great men. | 





ced not mention to vou when this is ve case ve Arts an 
flourish so rapidly as when assisted by Concord and lnanimitv. 
these disadvantages are not sulhcient to prevent ve number of Naturalist: 


increasing here and | hope to live to see ve time when ve name wlti 


is respet table as that of a Judge or a Doctor. 


>) To Dr. Pallas. Feb. 28. 1768. 

1 am delighted with vour account of Count Orlof's maki 
researches in ve distant parts of ve kingdom. How I hono 
such an attempt! I wish we had a Count Orlof among ou 
of State: what opportunities he might have in ve present 
coveries! When all ve known parts of ve Globe ar 
ships! But oh! these party affairs!) These are ye bane of every pra 
ticable improvement. Believe me ve little Sphere of Life that | move 
in makes me neglect no opportunity that may be layd hold of for ad 
vancement of natural Knowledge. What then might those Personages 
do in those grand departments, on whose Nod numbers wait, and where 
happiness or misery is communicated to thousands by a little motion 
ot a pen. Do you know that we are (the English) possessing ourst ives 
of an island situated near ye Strait Magellan in South Amer 
land Islands}. and intend to preserve it as a lonv to Enelar 
haps you may not have heard of it but so it is. And | have 
idle in endeavoring to get Articles of Natural History from thence 

| have read over your paragraph concerning the India Company 
very carefully and am afraid your wishes outrun probability, for sine 
| wrote my last | have learned some circumstances that | was the 
ignorant of. I do not find that they have ever sent out any Botanist o1 
other Naturalist with a settled salary. It is ye curse of this Country 
for public Bodies seldom to reward ingenuity unless compelled to it by 
a sense or fear of shame. I could mention many instances of this kind 
And their practice has been to send over persons in some inferior office 
whose circumstances have compelled them to accept it “tho their merits 
entitle them to a superiol reward. Nor do | know or hear of but on 
single Gentleman who has a soul generous enough to break through 
such a mean practice. Indeed if his interest was so great as to become 
a director (an event not impossible) he would most ce I as | 
am informed send out some Gentlemen to India with handsome salaries 
to make inquiries in Natural History. Mr. Sullivan is ye Gentleman | 


mean. 


1 sincerely lament with you ve fall of ve Aurelian Society. there 


wanted but two or three good members to have made it become respect 


able, but Da Costa’s tempel! and prin iple was sufhcient to overturn 
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Kingdom. I imagine ere this you have heard of his Fate. If not. | will 
tell you. He is no longer Librarian to ye Royal Society. He is dismissed 
from thence with ignominy and disgrace. He was deficient in his a 
counts above £1100, for which reason they siezed on all his effects, and 
they are to be sold by public auction. It was no uncommon practi: 
with him to make many Gentlemen annual Fellows in his accounts who 
had paid their proper quotas to be perpetual ones, and thus by placing 
them on this footing he annually secreted large sums from ye society. 
I'll tell you how it was discovered. Dr. Hope of Edinburgh ~ having 
been chose a Fellow by ye recommendation of a gentleman in London 
(1 believe Dr. Fothergill) was surprised to see his name omitted in 
annual list published, and wrote to London desiring his friend to i: 
quire ye reason: who in examining into ye affair found he was himsel| 
entered in ye book as an annual member, tho’ at ve same time knew 
he paid ye necessary sum to become a perpetual one. This neglect in 
ye librarian being discovered they proceeded to examine several other- 
and found | am told upwards of thirty who were entered in that man 
ner and their fines applied to his own private purpose. Hence y: 
periodical work he intended to publish, which I mentioned in my last 
is entirely stopt: the circumstance | must own | am very sorry for on 
account of Natural History in general. But if it can not be promoted 
by men of better principles than him it is better perhaps for it to lv 
dormant.’ , 

! cannot conclude this long Epistle without conjuring vou not to 
let ye summer pass without making captives of all ye insects that fall 
in ye way. Don't think me too troublesome thus repeating it, for | 
assure you my desires for knowing what kinds Russia affords are too 
great to be suppressed. Dr. Solander * who I saw yesterday desires hi- 
kind respects to you. We are trying to establish a Society upon a 
ntore general plan than ye late Aurelian, in which Mr. Fabricius? a 
very ingenious worthy young Gentleman of Denmark, joins us, and 
[in] which | hope we shall succeed. 


{Count Gregory Orloff, when he failed in his schemes at the Ru- 


2 John Hope, born 1725; was professor of botany and superintendent « z 
the Botanic Garden in Edinburgh. Died 1786 


Da Costa is still remembered by conchologists. For instance, the « ¥ 

mon Helix virgata was named by him j 
+ Daniel Charles Solander was born in Sweden in 1736, and was nupal a 

of Linnzus at Upsala. In 1760 he went to England, and was chosen t 
company Banks on Cook’s first voyage around the world. He died in 17% 7? 


He worked in zoology and botany, but is best known as a student a1 


scriber of plants 
5 John Christian Fabricius, born 1742. Died 1807. He was profess 

rural and political economy at Copenhagen, but gave most of his time 

study of insects [he “very ingenious worthy young gentleman” was 


26 when the above letter was written. 





sian Court, was ordered to travel. and seems to have had 
plans. Peter Simon Pallas was born in Berlin in 1741. and 
Russia at the request of the Impress Catharine II, to invest 
natural history of the Russian dominions. He died in Berli 
having produced works of first class importance, insuring 

nent place among the great explorers and zoologists of 
Catharine had a venuine interest in the progress of scie 
naturally gave Drury a very enthusiastic account of th 


planned. | 


6) Dr. Pallas. Apr. Il. 1768. 

| cannot help having a great impatience hanging 
how Count Orlof’s Scheme goes on. I am as anxious f{ 
is some young Girls are for that of their Lovers: can’t 
with some information concerning it. We have a scheme 
that is somewhat akin to Count Orlof’s. but not on so exte 
You know ve transit of Venus will happen in June 1769. a: 
curate and nice observation of it in different parts of ve We 
of great utility and consequence to Astronomy, some Gent 
that science are to go oul this vear from hence to ve South Seas 
to make those observations. Mr. Banks. a gentleman of consi 
fortune, is extremely desirous of availing himself of this opp 
and going with them in ve same ship in order to make discov 
Natural History, and to this end is actually making preparati: 
that purpose. 

His being a strong naturalist, possessed of a large { 
ing determined to spare no expense, are circumstances that 
wishers to that study ye highest expectations of his success 
is intended first to ve Madeira Islands. from thence they 
easy voyages along ve coast of Brazil, thro ve streights of 
and to refresh at some of ye Spanish towns on ye western co 
America, having already a passport or permission from ve 
Spain to do so. After they have made ye observation. which 
done on some Island as much to ve southward as possible, thes 
pose to return to Europe by ye way of ye East Indies. The who! 
in all probability not take them less than two years and a half. He: 
vou perceive we have Gentlemen in Europe whose desires fo: 
provement of Nat. Hist are equal to those of any Person in ve W 


, . . " 
But I must inform you of one circumstance and that is that Mr. B 


has judgement enough to prevent his engaging in Affairs of Stat 


} 


consequently by detaching himself from all parties has more 
to pursue his darling Studies. [| wish from my soul we had man 


of his Stamp in this kingdom. 


(7) Mr. Thomas James. New York. Aug. 1. 1768 


I have sent this (4 guineas! lest vou should be 
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money and whatever arises more from ye sail of ye insects I shall cer 
tainly remit to you immediately upon my disposing of them. You 
mention in vour last that you are removed forty miles from where you 
were before. This alteration probably may enable you to discover som: 
new species, a circumstance that will give me great pleasure, particu 
larly if vou meet with any new beetles or Insects of ye transparent wine 
tribe. | shall trust to your ingenuity not to send me any more large 
Flies that you already stock’d me so plentifully with, particularly th: 
large Emperor, the Great Fritillaries, the Black Swallow-Tails and 

large Fly of a brown orange color having a black border spotted wit! 
white running along ye edges of ve wing both inside and out, ye tendons 
of wings being black: ye caterpillar is yellow ringed with black hay 
ing two black horns and two black tails. | This is the milkweed butte: 
fly, Anosia plexippus|. You once sent me a black Fritillary of a mid 
dling size, a little bigger than your Pearl Border but not near as big as 
ve great fritillaries, which was much wasted. I wish | could receive a 


pair or two that were fine 


(8) To Mr. Du Pont, going to Jamaica. Oct. 14. 1768. 

Please to enquire for Robert Taylor at Mr. Archdeacon’s in Spanish 
Town. He is there as gardener, and well versed in ye knowledge of 
Insects. I offered him in a letter | wrote to him in August six Pence 
apiece for ye insects he should send me provided there was not more 
than two of a sort. Perhaps he may think that price too small and 
may refuse sending me any on that account, if so I will get you to make 


ve best bargain ve can with him. 


(9) To Dr. Giseke at Hamburg, Nov. 3, 1769. [We read the name 
Gische, but it is evidently Paul Dietrich Giseke, 1745-1790. 

Mr. Brunnich I find does not abate in his ardour. His resolution in 
surmounting ye dangers and difficulties of travelling surprises me. | 
am glad to hear he is in being: when he was in England he promised 
to write to me often and exchange some insects with me, but I suppose 
his active state of life prevents him. The Pap. Apollo | Parnassius 
apollo| he was to procure for me some specimens of; if you have an 
opportunity of sending a letter to him I will entreat you to mention 
that circumstance. I am sorry to hear of poor Dr. Slosser’s death. If 
he had been of ye same opinion with me concerning inoculation we had 
not now mourned his loss. I am as ignorant as you of ye place of Mr. 
Fabricius existence, but I am in daily hopes of hearing from him. | 
wish I could also give you some account of Mr. Banks and Dr. Solander 
but I am of opinion we shall learn no news of them till their arrival 
in England. I can only say may Heaven be propitious to natural his- 


tory and preserve such capital Pillars of it. 


(10) To Dr. Pallas. Jan. 14. 1770. 





You ask me of what news in Nat. Hist. in these part 
an give you is that it is making great progress here, and 
with whi h books on that subject are bought here is surprisi 
tioned in one of my letters Da Costa’s affair. He is now contined 
ve King’s Bench Prison at ye instance of Roval Society and has be 
there near a year. from whence, | imagine. he will never retur He 
at present engaged in writing a history of shells which he hopes w 
make its appearance this summer. Pray have vou heard of | 
Schlosser’s ® death? Dr. Giseke, a physician of Hambourge and a gre 
botanist, wrote me word ye 23rd of September, 1769, of this melancho 
truth. He died about two months after his wife. w 
unborn infant, under ye operation of inoculation 
the loss of such a worthy man’s death but who ca 
[ have just rec'd a letter from Mr. Brunnich, who ret 
travels to Copenhagen in October. He tells me he s 
on Fishes from Leipsic, which he wants to know if vo 


proposes to visit England sometime this vear on his way to 


(11) To Moses Harris at Crayford. Mar. 15. 1770 


| have this day looked out two setts of prints col’d in ye best n 
ner for Col. Gordon and Mrs. Robinson, and in looking them over 
observed some plates of fig. I. plate 12 to be coloured in a manner far 
from ve original. Those three sets you did last vou have made ve s) 
on each of ye under wings or rather ye patches that are of a beautifu 
Saxon green in ye fly, in ye plates are mazerine blue, and that part that 


runs over ve s arlet eyes on ve abdominal edges. you have m ide ol 


pea green instead of being ye same color with ve patch itself, whicl 


it is in ye natural subject. Likewise in two other sets this figure is 


coloured blue in one wing and green in ve other which makes it look 


of such an odd appearance that | dare not venture 


them to any person of my a quaintance. 


(12) Moses Harris at Crayford. On Apr. 5, 1770, he 
plaining to M. H. that he is so slow painting the plates and savs 

| wish to Heaven you was removed from that damned place wher 
vou are now buried and come to London, for then | could scold you 
by word of mouth, and now | am forced to employ 


in doing it by letter which I can but ill spare. 
(13) To Dr. Linneus. Aug. 30. 1770. 

Most excellent Sr. 1 cannot better express the strong inclination 
I have of testifying my respect to you as ye greatest Master of natural 


history now existing than by presenting you a copy of a work I have 


just published here. Believe mé@ Sr it is not from vanity I take th 


Albert Schl 
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liberty of making you this offering, nor, poor as it is (for | am truly 
sensible of its defects), would I make it to any person that is inferio: 
to Linneus in the study of Nature. But to whom should I pay my 
acknowledgements of this sort but to the Father of natural history’ 
You Sr I consider as that Father, and therefore I beseech your kind a 
ceptance hereof, a circumstance that will do me great honor and favo: 
and at the same time countenance my weak endeavors to promote a study 
that I must confess to prefer to every other. 

Permit me also to take this opportunity to congratulate you on the 
effects which your Systema has had among the followers of natural 
history here in London, ye number of which, although not equal to 
those found in many other countries, are yet every day increasing to 
such a degree as could not have been suspected a little time ago by its 
most sanguine well wishers. That it may still increase and flourish and 
that you may, with health, live to see its study carried to ve furtherest 
ends of ye Earth is ve hearty wish of Sr your sincere admirer and mos! 
humble servant. 

P. S. The honour of a few lines addressed to me at no. 1, in Lov 
Lane, Aldermanbury, informing me of the Packett having reached th: 
place of its destination, will be exceedingly acceptable. 

[In an accompanying list of documents is mentioned a letter, now 
lost, from Chas. Linnzus, son of the great naturalist. It is probably 
this letter, dated March 10, 1780, which is printed (pp. x-xi) in West 
wood’s edition (1837) of Drury’s Illustrations of Exotic Entomology 


Linzus named a fine Cimex after Drury. |] 


(14) To Dr. James Greenway. In Dinwiddie Co. Vir. Dec. 18. 1770 

I must not neglect ye present opportunity [to say] that the con 
tents of one of ye vials you sent me was a most acceptable present. I! 
contained some uncommon Insects. I never saw any Juli (for such 
they were) so large. Permit me to beg you would save for me any o! 
that kind you chance to meet with. I don’t mean ye lizards, they are 
animals I don’t collect, but Jnsects are my darling pursuit, therefor: 
any that come under that denomination either large or small will meet 
a hearty reception. [The Juli are millipedes, not now considered in 


sects, but Drury used the term in the broader sense. |} 


(15) To Mr. Storm, Principal Gardener to the Hortus Medicus in 
Amsterdam. 
July 19. 1770. 
In England we are very fond of other insects besides Butterflies and 
Voths, and a small Beetle sometimes is more acceptable than a large 
butterfly. 


(16) To Mr. Brunnich, at Copenhagen. Jan. 3. 1772. [Morten 











Thrane Briinnich, 1737-1827. a well-known zoologist especially 
remembered today in connection with ornithology. 

[he little cargo of insects vou sent me | received with great pleasure 
There were many of them new to me. How happy I should be to have 
a sight of the great collection you certainly must have made in your 
travels. 

In vour next letter pray inform me if you have heard anything of 
Dr. Pallas. I want very much to know whether he is alive. and how 
he does. I have not had a letter from him since he quitted Petersberg 
and entered onto that long and dangerous journey into Siberia. [| shall 
also be glad if you will relate this part of my letter to Mr. Fabricius, 
perhaps he can tell you something concerning him. At the same time 
you communicate this to Mr. Fabricius I will beg you to present my 
sincere and best respects to him, and tell him I often think with th 
highest pleasure ot ve many agreeable hours we spent together when he 
was here in England. How happy I should be to enjoy the same again 


——.) 


(17) To James Greenway, Dinwiddie Co.. Virginia. 1772 

On the 31st of Dec. I received a letter from Dr. Giseke advising m« 
that he had sent a box of books for you, but by a subsequent letter | 
learned the ship pul back by distress of weather after being out about 
a month. As soon as I receive them I shall convey them to you by the 
first ship that goes to James River. I suppose it is unnecessary to in 
form you that the Dr. has been chosen almost unanimously Professor 
of Natural Philosophy at Hambro’, as | have no doubt but his letter 
will inform you of that matter and likewise ve great satisfaction it has 
given him, a satisfaction that all his friends cannot help participating 
Public testimonies of approbation are seldomer given to men of merit 
than the undeserving. This is a melancholy truth that is every day 
seen on this side of the Atlantic and therefore cannot be supposed to 
come from an invidious pen, therefore what sober thinking mind can 


help rejoicing at seeing worth rewarded. 


(18) To Mr. Thomas Bolton, Worley-Clough, near Halifay 
Feb. 9. 1772 

I take the liberty of recommending my good friend Mr. John 
Latham,’ Surgeon at Dartford in Kent, to your friendship and cordiality. 
He is a gentleman every way deserving it and when I tell you he is a 
staunch Friend to Natural History I have no doubt but that would be 
suflicient to recommend him to your notice if he had no other amiable 
qualities, but believe me his general good character is such as will fix 


him a worthy correspondent. His great Forte is ornithology but other 
| 











| 
| 
| 
| 








parts of \ itural History he is acquainted with as Fossills, Insects and 


| think Botany. 
| have the pleasure to inform you that I have almost completed the 


second Volume of Illustrations. A work I think preferable to the first 
hecause there are a great many more uncommon insects in it than there 
was in the former: indeed, it consists entirely of nondescripts, many 
of which I received from the Coast of Africa, and are such as wert 
never before seen in Europe. I am only sorry I have it not in my power 
to give the nat. hist. of every one of them, how happy | should be to 
be able to do that! but so long as distant countries aflord few or no 
men of speculation we must not expect it. A Banks and Solander are 
to be found only in an Age: and ve wonders of creation must not be 
expected to be opened and displayed but by slow and gradual means. 
Men of Fortune indeed have it in their power to come at this know! 
edge easier than other people, but when luxury and dissipation fix 
themselves in any nation, little expectations can be formed in favor 
of nat. hist. unless it be with those who have wisdom enough to shun 
those dissolute paths, and secure a mode of entertainment and instruc 
tion that will always be found in the tracks of nature. “Tis with much 
pleasure we may perceive a few of such persons existing at this time. 
as a proof of which I need only mention (what I suppose you have 
hefore heard) of a gentleman being sent to the coast of Africa to col 
lect the subjects of natural history. His name is Smeathman, and as he 
is furnished with a general knowledge of nature we form great expecta 
tions of having new scenes disclosed to us that were never heard or thot 
of in that great theatre. He is a man of sense and Letters and therefor: 
qualified to give juster accounts of things than what are at present to 


he depended on. 


(19) Mr. Smeathman at Sierra Leone. Mar. 1. 72. 

I desire when you send me the next letter you would be particularly 
careful to write small, I insist upon it you don’t write larger than this. 
Let me have none of vour damned large scrambling characters that 
won't allow you to put above six words in a line, and by that means 
prevent me from knowing in what manner you live, how you spend your 
time and what reception you have met with among the Blacks, how 
they relish your catching Birds and Flies, whether they laugh at you 
for so doing and whether you have yet made a journey into the interior 
parts of the country. In short I want to have ye whole history of ve 
present life compiled in a sheet of paper, and I am so anxious to hea: 
from you that | most heartily curse this avarice of the Merchts for 
carrying their ships such an enormous way around as ye West Indies 
and not sending them directly to Europe. However I sincerely hope 
vou don't neglect recording every circumstance that can enrich a His- 


tory of Africa, for if you don’t publish one when you come home | 





think you will deserve to live on “Sordid scraps ol 
loors. Your judgment and abilities strongly enforé 
not only as an emolument to vourself but as a duty 


ty 


speculative man, and depend on it much is due 


bility in his respective sphere. In the third volume 


“ry 


tions Drury quotes many biological observations | 


20) To Dr. Giseke. July 13. 1772. 

I imagine vou have heard before this of the situ 
ind Dr. Solander with respect to their intended \ ovag: 
if them go anv more a kingdom hunting: a misunders! 
them and our government is the occasion. and Mr. Rh 
who published several things, as Centuria Prima De 
i translation Kalm’s Travels in North America et 
n their room, nay he is actually gone. and tho’ his 
considered as equal to those of Banks and Solande 
tions are formed by government from him. he 
whether they are well founded. | think if | am not 
tioned in one of my letters my desire of knowing what 
Dr. Pallas, whether any letters had been received from | 
what success had attended his physical vovage If 
inv information of these matters | beg you will do it 
ter. I have not received a line from him these thre: 


have I been able to get anv intelligence about him 


21) To Mr. Latham. Surgeon in Dartford. July 


Mr. Whiting and Bartlet long to see your Colle: 
if Thursday next will not be inconvenient we will all pac 
a post chaise; but if that day should not be quite agre 
you to favor me with a line by Monday's post and 


some other time 


22) To Dr. Kerr at Calcutta. Feb. 12. (72. 

| Writes a long letter begging Dr. Kerr to obtain 
and pointing out the interest of the subject. 

Let me observe further that if your speculations should 
far as to inquire into the way of life of numberless insects you will 
have such [word lost] opend as will astonish you and at the same time 
that vou receive the highest entertainment. Mankind may be mproved 
by committing your observations to paper, for we in Europe are 
norant of the Nat. Hist of thousands of animals that live between the 


lropics, particularly those of India. 


(23) ‘To the Rev. Mr. Devereux Jarrat. Mav 5. 1773. 


the opportunity that now offers itself. The bearer. Mr. Abbot 


I should think mvself unpardonable to neglect writin 














young Gentleman going to Virginia on purpose to collect the various 


articles in Natural History: in doing which he proposes to spend som 
months, perhaps years, according to the success he meets with in the 


various departments of that pursuit. 


(24) To Mr. Thomas Boulton, at Werley Clough. June 24, 1775. 
\ir. Banks and Dr. Solander brought home a very fine collectior 
of insects, a great number of which are new to me and indeed to 
evervbody else. They are not in general so large as one would expec’ 
Insects to be that are found in those hot countries they visited: but 
then many are extremely singular and remarkable. There are Cur 
culiones exceeding long and slender like the Anchraco, some not less 
than three or four inches, besides many new species Scarabei, Chryso 
melae and in short all ye genera Coleoptrata. The new species o! 
Lepidoptera are not so numerous as | expected, but these are amply 
atoned by ve other Orders. | do not as vet know if they intend 
publish figures of them among ye other things they intend to give v 
world, but I hope they will if ye spirit of kingdom hunting does no! 
possess them too strongly. The plants they brought are very numerous 
of which I think Dr. Solander told me they had above seven hundred 
undescribed. These I know they intend figuring and therefore it is 


likely vou will in time see them all. Mr. Banks is now going to Wale- 


1 think you remember Mr. Fabricius. He is now in London and very 
busy in making descriptions from Mr. Banks’ and my collections, wher: 
he will have employment for some months, a pleasure he seems to enjo\ 
with as much glee as a Lover of Wine does ye sight of his Cellar when 
well stored with full Casks and Bottles, enjoying by anticipation y: 
pleasure he is to receive in emptying them. You seem to lament the 
want of a Friend with whom you may converse or correspond on the 
subject of entomology. Indeed, | am sorry for it and I judge of you 
by myself whose knowledge and delight therein would soon become 
trifling and flat if I had no one to talk to on that subject. 

[ can only say I will with much pleasure answer your letters though 
perhaps I may sometimes be late in doing it, but believe me I shall be 
glad to correspond at all times with a friend on these subjects. Your 
account of ye little Beetles | am much pleased with. 

I have read it over a great many times and each time enjoy a pleas 
ure equal to yours when collecting them. How happy are ye men that 
can thus converse with the great Author of the Universe! For ce 
tainly this is holding conversation with him. Can we do it by any 
other means? Can we consider ye investigation and observation of 
these his works in any other light than that of preserving and holding 


a friendly intercourse with him? If it can be explained in any other 





nannel let those do it whose souls are not ufhciently 


susceptible ot entertaining and grasping ve vast idea 


lo the Dowager Duchess of Portland Aug 
May it please your Grace, the subscription to Mr. Smeathman whicl 
our Grace inquires after is £100. being the same sum as paid by Di 
Fothergill etc. and which I have no doubt but the things he 
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wer in less than a twelve month will be more than sufhcie: 


lo Mr. Keuchan, at Jamaica. June 13, 1774 
You inquire after Mr. Smeathman, who is 
Africa. He has been there almost three vears 
wer except insects, a circumstance which astonishes 
expected a great variety of subjects long befor 
branches of Natural History. Many of the insects 
surprisingly fine. A great number entirely new, espe 


] 


Coleoptera, some of which are very large 


lo Mr. Keuchan at Jamaica. 
1 told you in my last of a young 
ia in pursuit of Nat. Hist. His name is Abbot 
lately sent I find he intends to remove to the southwar 
ve surprised if you should see him at Jamaica: perha 


there, but | recommended Surinam to him as vieldin 


nsects etc. Whether he will go there | do not know 


lo Dr. Pallas. Nov. 4. 1775. 


Mr. Banks’s publication nobody can tell when it will 
pearance. Whenever it does it will be not only volumir 
pensive, a circumstance | am surprised he does not atte mpl to avo d 
It has been 4 years preparing, and it seems to me that 4 years mor 
will not complet » it. Would it not therefore be best to publish a singl 
volume first? The World thinks so, and he has been told this, but in 
vain. You require me not to publish any of the Insects you send m 
Be assured this requisition shall be punctually observed, and I hope 
vou have given ve same intimation to those Friends to whom you have 
sent some of your duplicates. Indeed | must inform you that do 
not entertain the least inclination to publish any more Volumes, not 
withstanding my Cabinet is so exceeding rich. If I was disposed to 
publish any more I could easily furnish three more volumes equally as 
John Abbott, wl 
beautifully figured nun 
dited by Sir J. E. Smith, in 
redited in our lists to Abbott and Smith 
the British Museun Natural History 
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good as those already done, without having recourse to any other, bu 
my time is so much engrossed by my present business that I have 
leisure to go through a work of that kind. If I had time to spare | 
should pursue it with infinite pleasure. I must give up all thought 
(notwithstanding the solicitations of my friends) of ever again en 


ing in that employment. 


(29) To Mr. Robert Killingley, Mar. 23, 1776. 

I shall make no apology for sending you the two books enclos 
Major Roger, Acco’ of North America, and Hasselquist’s Travels. | 
wish I could give you equal characters to the two, but ye former seem- 
to me to be taken from Charlevoix Acco’ of North America, sever 
passages being copied almost verbatim,—the other | need not prais 
you will immediately see ye Man of Letters in ye style and thoughts 
the descriptions are charming in my opinion, notwithstanding they ar 
so very short and concise, indeed, I cannot help being angry with hin 


for not being more elaborate and prolix in places. 


I flatter myself you will enjoy a great joy in ye reading it, you 
taste for Natural History at all times gives you an opportunity otf 
relishing subjects of this kind with a glee ten times stronger than that 
of an ordinary person. Need | mention this is ye person that Linneus 
so often quotes in his Systema Natura, and who was so eminent! 
serviceable to him by furnishing so many subjects in that work’ 
[Frederic Hasselquist, born 1722, was a pupil of Linneus. He mad 


large collections of plants and animals in Palestine and Egypt. 


(30) Dec. 21. 1778. 

Last year I lost more than £16,000, the effect of which was, O' 
terrible to relate, | was obliged to be a Bankrupt. As my misfortune- 
did not arise from extravagance or dishonesty the world saw my dis 
tress and pitied me. By the assistance and kindness of my Friends | 
have got re-instated in my business, which I really think is much 
greater than it ever was. The civilities and kindness I have received 
from the public are beyond conception, and I have no doubt but a few 
years if Providence allows me Health will place me in a much happier 
and better situation than I ever was. Would you believe it? The 
Queen herself, to whom I am Goldsmith, has been so very kind as to 


say that “She hoped I should do well again.” 





GALEN: THE MAN AND HIS TIMES 
By Professor LYNN THORNDIKI 
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YOR about fifteen centuries the name of Galen don 
| of medicine. But at the close of the nineteenth 
lish student of the history of medicine said. “Galen is s 
to English readers that it is difficult to learn about him at first hand 
Another wrote, “There is, perhaps, no other instance of a man of equal 
intellectual rank who has been so persistently misunderstood and ever 
misinterpreted.” A third obstacle has been that while critical editions 
of some single works have recently been published by Helmreich and 
others, no complete edition even of the Greek text of Galen has ap 
peared since that of Kiihn of a century ago. which is now regarded as 
very faulty. A fourth reason for neglect or misunderstanding of Galen 
is probably that there is so much by him to be read. Athenaeus stated 
that Galen wrote more treatises than any other Greek. and although 
many are now lost, more particularly of his logical and philosophical 
writings, his collected extant works fill some twenty volumes averaging 
a thousand pages each. There are often no chapter headings or other 
brief clues to the contents, which must be ploughed through slowly and 
thoroughly, since some of the most valuable bits of information come 
in quite incidentally or by way of unexpected digression. Besides 
errors in the printed text there are numerous words not found in most 
classical dictionaries. It is therefore perhaps not surprising, in the 
words of one of the English historians of medicine quoted above, that 
“few physicians or even scholars in the present day can claim to have 
read through this vast collection.” ' 

Yet Galen deserves to be remembered, not merely as one of the great 
names, but as one of most original minds and attractive personalities 
in all the long history of medicine. It is not difficult to make out the 
the main events of his life, his works supply an unusual amount of pet 
sonal information, and throughout them, unless he is merely transcrib- 
ing past prescriptions, he talks like a living man, detailing incidents 
of daily life and making upon the reader a vivid and unaffected im 
pression of reality. Daremberg said of Galen that the exuberance of 


his imagination and his vanity frequently make us smile. It is true 


that his pharmacology and therapeutics often strike the modern reader 


as ridiculous, but he did not imagine them; they were the medicine of 


his age. It is true that he mentions cases which he has cured and those 
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where other physicians have been at fault, but official war despatches 
do the same in the case of their own side’s victories and the enemy's 
defeats. Vae victis! In Galen’s case, at least, posterity long confirmed 
his own verdict. And dull or obsolete as much of his medicine now 
is, his scholarly and intellectual ideals and love of hard work are stil! 
a living force, while the reader of his pages often feels himself carried 
back to the Roman world of the second century. 

Galen, who does not seem to have been called Claudius until the 
time of the Italian Renaissance, was born about 129 A. D. at Pergamum 
in Asia Minor. His father, an architect and mathematician, transmitted 
much of this education to his son, but even more valuable, in Galen’s 
opinion, were his precepts to follow no one sect or party but to hear 
and judge them all, to despise honor and glory, and to magnify truth 
alone. To this teaching Galen attributed his own peaceful and pain 
less passage through life. He did not grieve over losses of property 
but managed to get along somehow. He did not mind it much when 
some vituperated him, but thought instead of those who praised him. 
In later life Galen looked back with great affection upon his father 
as the gentlest, justest, most honest and humane of men. On the othe: 
hand. the chief lesson he learned from his mother was to avoid he: 
failings of a sharp temper and tongue, whereby she made life miser- 
able for their household slaves and scolded his father worse thar 
\anthippe ever did Socrates. 

In one of his works Galen speaks of the passionate love and enthu- 
siasm for truth which have possessed him since boyhood, so that he has 
not stopped either by day or by night from quest of it. He realized 
that to become a true scholar required both high natural qualifications 
and a superior type of education from the very first. After his four- 
teenth year he heard the lectures of various philosophers, Platonist 
and Peripatetic, Stoic and Epicurean; but when about seventeen, 
warned by a dream of his father, he turned to the study of medicine. 
The incident of the dream, like many other passages in Galen’s works, 
shows that even men of the finest education and intellectual standards 
were not free from the current beliefs in occult influences. Galen first 
studied medicine for four years under Satyrus in his native city of Per- 
gamum; then after his father’s death, under Pelops at Smyrna, and later 
under Numisianus at Corinth and Alexandria. This was about the time 
that the great mathematician and astronomer, Ptolemy, was complet- 
ing his observations in the neighborhood of Alexandria, but Galen does 
not mention him, despite his own belief that a first-rate physician 
should also understand such subjects as geometry and astronomy, music 
and rhetoric. Galen’s interest in philosophy continued, however, and 
he wrote many logical and philosophical treatises, most of which are 


lost. 





Galen returned to Pergamum to practice and was. when but tw 
nine, given charge of the health of the gladiators by 
pontiffs. During his thirties came his first residence in Rome 


of his works he gives two different explanations for his depart fror 


it 
the capital city. In one he says, “When the great plague broke ou! 
there (in the reign of Marcus Aurelius) | hurriedly dé parted from the 
city for my native land.” In another his explanation is that he became 
disgusted with the malice of the envious physicians of the capit nd 
determined to return home as soon as the sedition there was over 
Meanwhile he gained great fame by his cures. but the jealousy and 
opposition of the other physicians multiplied. so that presently, when 
he learned that the sedition was over. he went back to Pergamun 

His fame, however, had come to the imperial ears and he w 
summoned to Aquileia. north ol the Adriatic. to meet the emperol 
their way north against the Germans who had invaded the frontie: 
outbreak of the plague there prevented them from proceeding with the 
campaign immediately and Galen states that the emperors fled for Rom 
with a few troops. leaving the rest to suffer from the plague and the 
cold winter. On the way Lue ius \Verus died. and when Mars us Aurelius 
finally returned to the front, he allowed Galen to go back to Rome as 
court physician to his son Commodus. The prevalence of the plague at 
this time is illustrated by a third encounter which Galen had with it 
in Asia, when he claims to have saved himself and others by thorough 
venesection. The war in which Marcus Aurelius was engaged lasted 
much longer than had been anticipated and meanwhile Galen was o¢cu 
pied chiefly in literary labors. In 192 some of his writings and other 
treasures were lost in a fire which destroyed the Temple of Peace or 
the Sacred Way and the great libraries on the Palatine hill. Of some 
of the works which thus perished he had no other copy himself He 
began one of his works on compound medicines of which two books 
had been already published all over again because most of the pub 
lished coples had been destroyed in the fire. Galen was still alive and 
writing during the early years of the dynasty of the Severi and probably 
did not die until about 200. 

Although the envy of other physicians at Rome and their accusing 
Galen of resort to magic arts and divination in his marvelous prognos 
tications and cures were perhaps neither the sole nor the true reason 
for his temporary withdrawal from the capital, there probably is a great 
deal of truth in the picture he paints of the medical profession and 
learned world of his day. Too many other ancients, from Vitruvius 


Pliny the Elder and Juvenal to Firmicus Maternus in the fourth cen 


tury, substantiate his charges to permit us to explain them away as the 


product of personal bitterness or pessimism. We feel that these men 


lived in an intellectual society where faction and villainy, superstition 
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and petty-mindedness and personal enmity, were more manifest than in 
the quieter and, let us hope, more tolerant world of our time. The 
status belli may still characterize politics and the business world, but 
scholars seem able to live in substantial peace. Perhaps it is because 
there is less prospect of worldly gain for members of the learned pro- 
fessions than in Galen’s day. Perhaps it is due to the growth of the 
impartial scientific spirit, of unwritten codes of courtesy and ethics 
within the leading learned professions, and of state laws concerning 
such matters as patents, copyright, professional degrees, pure food and 
pure drugs. Perhaps, in the unsatisfactory relations between those who 
should have been the best educated and most enlightened men of that 
time we may see a symptom of the general intellectual and ethical 
decline of the ancient world. 

Galen states that many tire of the long struggle with crafty and 
wicked men which they have tried to carry on, relying upon their eru- 
dition and honest toil alone, and withdraw disgusted from the madding 
crowd to save themselves in dignified retirement. He especially mar- 
vels at the evil-mindedness of physicians of reputation at Rome. 
Though they live in the city, they are a band of robbers as truly as the 
brigands of the mountains. He is inclined to account for the roguery 
of Roman physicians compared to those in a smaller city by the facts 
that elsewhere men are not so tempted by the magnitude of possible 
gain, and that in a smaller town everyone is known by everyone else 
and so questionable practices cannot escape general notice. The rich 
men of Rome fall easy prey to unscrupulous practitioners who are 
ready to flatter them and to play up to their weaknesses. These rich 
men can see the use of arithmetic and geometry, which enable them to 
keep their books straight and to build houses for their domestic com- 
fort, or of divination and astrology, from which they seek to learn 
whose heirs they will be; but they have no appreciation for pure phil- 
osophy aside from rhetorical sophistry. 

Galen more than once complains that there are no real seekers after 
truth in his time, but that all are intent upon money, political power, 
or pleasure. You know very well, he writes to a friend in one of his 
works, that not five men of all those whom we have met prefer to be 
rather than to seem wise. Many who have no real knowledge make a 
great outward display and pretense in medicine and other arts. Galen 
several times expresses his scorn for those who spend their mornings 
in going about saluting their friends, and their evenings in drinking 
bouts or in dining with the rich and powerful. Yet even his friends 
have reproached him for studying too much and not “going out” more. 
But while they have wasted their hours thus, he has spent his, first in 
learning all that the ancients have discovered that is of value, then in 
testing and practicing the same. Moreover, now-a-days many are try- 





ing to teach others what thev have never accomplished themselves 
Thessalus not only toadies the rich but secured many pupils by offering 


to teach them medicine in six months. Hence it is that tailors and dvers 


ind smiths are abandoning their arts to become physicians. Thessalus 


himself. Galen ungenerously taunts. was educated by a father wh« 
plucked wool badly in female apartments. Indeed, Galen himself 
by the violence of his invective and the occasional passionateness of 
his animosity in his controversies with other individuals or schools of 
medicine, illustrates that state of war in the intellectual world of his 
ive to which I have adverted. 

| suggested that possibly learning compared to other occuy 
was more remunerative in Galen’s day than in ours. but ther: 
oor physicians and medical students then as well as those wh: 
ereedy for gain or who associated with the rich Many doctors could 
sot afford to use the rarer or stronger simples and limited themselves 
to easily procured, inexpensive. and homely medicaments. Many of 
his fellow students regarded as a counsel of perfection unatt inable by 
them Galen's plan of hearing all the different medical sects and com 
aring their merits and testing their validity. These students said tear 

lly that this course was all very well for him with his acute genius 
ind his wealthy father behind him. but that they lacked the money t 
pursue an advanced education, perhaps had already lost valuable 
under unsatisfactory teachers, or felt that they did not possess the dis 
crimination to select for themselves what was profitable from severa 
onflicting sects or schools. 

Galen was, it has already been made apparent, an intellectual aris 
tocrat, and possessed little patience with those stupid men who never 


learn anything | 


or themselves. though they see a myriad cures worked 
before their eves. But that, apart from his own work, the medical pro 
fession was not entirely stagnant in his time, he admits when he asserts 
that many things are known today which had not been discovered bh: 
fore, and when he mentions some curative methods recently invented 
it Rome. 

Galen supplies considerable information concerning the drug trade 
in Rome itself and throughout the empire He often complains of 
adulteration and fraud. The physician must know the medicinal sim 
ples and their properties himself and be able to detect adulterated med 
icines, or the merchants, perfumers, and herbarii will deceive him 
Galen refuses to reveal the methods employed in adulterating opobal 
sam. which he had investigated personally, lest the evil practice spread 
further. At Rome at least there were dealers in unguents who corre 
sponded roughly to our druggists. Galen says that there is not a1 
unguent-dealer in Rome who is unacquainted with herbs from Crete, 


but he asserts that there are equally good medicinal plants growing iu 
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the very suburbs of Rome of which they are totally ignorant, and hx 
taxes even those who prepare drugs for the emperors with the sam 
oversight. He tells how the herbs come from Crete wrapped in carton- 
with the name of the herb written on the outside and sometimes the 
further statement that it is campestris. These Roman drug stores seen 
not to have kept open at night, for Galen speaks of the impossibility 
of procuring at once the medicines needed in a certain case, becaus 
“the lamps were already lighted.” 

rhe emperors kept a special store of drugs of their own and had 
botanists in Sicily, Crete, and Africa who supplied not only them wit! 
medicinal herbs, but, according to Galen, the city of Rome as well 
However, the emperors appear to have reserved a large supply of th 
finest and rarest simples for their own use. Galen mentions a larg 
amount’ of Hymettus honey in the imperial stores—ev ras avro- 
Kpatoptkars aofyxais—whence our word “apothecary.” He proves that 
cinnamon loses its potency with time by his own experience as im 
perial physician. An assignment of the spice sent to Marcus Aurelius 
“from Barbary” was superior to what had stood stored in wooden jars 
from the preceding reigns of Trajan, Hadrian, and Antoninus Piu- 
while after Commodus had exhausted this recent supply and Galen had 
to turn again to the older store in preparing an antidote for Severus. 
he found it still weaker than before. That cinnamon was a commodity 
little known to the populace is indicated by Galen’s mentioning his loss 
in the fire of 192 of a few precious branches which he had stored away 
in a chest along with other personal treasures. He praises the Severi. 
however, for permitting others to use theriac, the noted compound medi 
cine and antidote. Thus, he says, they not only as emperors have r 
ceived power from the gods, but in sharing their goods freely they r« 
semble the gods, who rejeice the more, the more people they save. 

Galen himself, and the same seems to have been true of other physi 
cians, was not content to rely for medicines either upon the unguent 
sellers or the bounty of the imperial stores. He stored away oil and 
fat, leaving them to age, until he had enough to last him for a hundred 
vears, including some from his father’s lifetime. He used some forty 
years old in one prescription. He also travelled to many parts of the 
Roman Empire and procured rare drugs in the places where they were 
produced. Very interesting is his account of going out of his way in 
journeving back and forth between Rome and Pergamum in order to 
stop at Lemnos and procure a supply of the famous terra sigillata, a 
reddish clay stamped into pellets with the sacred seal of Diana. On hi- 
way to Rome, instead of journeying on foot through Thrace and Mace- 
donia, he took ship from the Troad to Thessalonica; but the vesse! 
stopped in Lemnos at Myrine on the wrong side of the island—Galen 


had failed to realize that Lemnos had more than one port, and the 





aptain would not delay the vovage long enough to 
the island to the spot where terra sigillata was to be for 
return from Rome through Macedonia. however. Galer 
visit the right port, and for the benefit of future travelers 
instructions concerning the route to follow and the dist 
stated points. 
Galen also describes the solemn procedure 
from the neighboring city gathered the red earth 
was found, sacrificing no animals. but wheat and barle) 
He brought away with him some twenty thousand of the 
seals, which were supposed to cure even lethal poisons 
mad dogs. The inhabitants laughed, however. at the asset 
Galen had read in Dioscorides that the seals were mad 
blood of a goat with the earth. Berthelot. the historian 
believed that this earth was “an oxide of iron more ot 
and impure.” C. J. 5. Thompson, in a recent paper or 
a famous medicament of ancient times.” tells of various medieval su 


stitutes for the Lemnian earth. and of the interesting religious cere 
mony performed in the presence of Turkish officials on only one day iv 
the year by Greek monks who had replaced the priestess of Dia: 
Pierre Belon witnessed this ceremony on August Oth. 1533. by which 
time there were many varieties of the tablets in existence. “because eac! 
lord of Lemnos had a distinct seal.” When Tozer visited Lemnos 
1890, the ceremony was still performed annually on the same day, and 
must be completed before sunrise or the earth would lose its efhicacy 
Moslem khodjas now shared in the religious ceremony. sacrificing 
lamb. But in the twentieth century the entire ceremony was abandoned 
Through the early modern centuries terra sigillata continued to be held 
in high esteem in western Europe also, and was included in pharmaco 
peias as late as 1835 and 1848. Thompson gives a chemical analysis 
of a sixteenth century tablet of the earth and finds no evidence therei 
of its possessing any medicinal property. 

To come back to Galen, in another passage he advises his readers 


if they are ever in Pamphylia, to lay in a good supply of the drug 


carpesium. In a third passage he tells of three strata of sory, chalcite 


and misy, which he had seen in a mine in Cyprus thirty years before 
and from which he had brought away a supply, and of the surprising 
alteration undergone by the misy in the course of those years. He 
speaks of receiving other drugs from Great Svria. Palestine, Egypt 
Cappadocia, Pontus, Macedonia, Gaul, Spain, and Mauretania, from 
the Celts, and even from India. He names other places in Greece and 
Asia Minor than Mount Hymettus where good honey may be had. 
Much so-called Attic honey is really from the Cyclades. although it is 


brought to Athens and there sold or re-shipped. Similarly genuine 
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Falernian wine is produced in but a small section of Italy, but imite 
tions are prepared by those skilled in such knavery. As the best iris 
is that of Illyricum and the best asphalt from Judaea, so the best pe 
troselinos is that of Macedonia, and merchants export it to almost th 
entire world, just as they do Attic honey and Falernian wine. But the 
petroselinos crop of Epirus is sent to Thessalonica (Saloniki) and 
there passed off for Macedonian. The best turpentine is that of Chios. 
hut a good variety may be obtained from Libya or Pontus. The best 
form of unguent was formerly made only in Laodicea. but now it is sim 
ilarly compounded in many other cities of Asia Minor. 

We are reminded that parts of animals as well as herbs and minerals 
were important constituents in ancient pharmacy by Galen’s invective 
against the frauds of hunters and dealers in wild beasts as well as of 
unguent-sellers. They do not hunt the animals at the proper seaso: 
for securing their medicinal virtues, but when they are no longer ii 
their prime or just after their long period of hibernation, when they 
are emaciated. Then they fatten them upon improper food, feed then 
barley cakes to stuff up and dull their teeth, or force them to bite fr: 
quently so that virus will run out of their mouths. The beasts of cours: 
were also in demand for the games of the arena. 

Besides the ancient drug trade, Galen gives us some interestin 
elimpses of the publishing trade, if we may so term it, of his time 
Writing in old age, he says that he has never attached his name to his 
works and has never written for the popular ear or for fame. but fired 
by zeal for science and truth, or at the urgent request of friends, o1 
as a useful exercise for himself, or, as now, in order to forget his ol: 
age. He regards popular fame as only an impediment to those who 
desire to live tranquilly and enjoy the fruits of philosophy. He asks 
Kugenianus not to praise him immoderately before men, as he has been 
wont to do, and not to inscribe his name in his works. His friends 
nevertheless prevailed upon Galen to write two treatises listing his 
works, and he also is free enough in many of his writings in mention 
ing others which it is essential to read before perusing the present 
volume. Perhaps he felt differently at different times on the question 
of fame and anonymity. He also objected to those who read his works. 
not to learn anything from them, but only in order to calumniate them 

It was in a shop on the Sacra Via that most of the copies of some 
of Galen’s works were stored when they, together with the great libra 
ries upon the Palatine, were consumed in the fire of 192. But in an 
other passage he states that the street of the Sandal-makers is where 
most of the book-stores of Rome are located. There he saw some men 
disputing whether a certain treatise was his. It was duly inscribed 
Galenus medicus and one man, because the title was unfamiliar to him. 
had just purchased it as a new work by Galen. But another man who 
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ot mere mistakes. So common were they that Menecrates compose 
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lutocrator Hologrammatos because it was also dedi 1 to the en 


neror. Another writer. Damocrates. from whom Galen often 


lone passages, composed his book ol medicaments in metre il form so 
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that there might be no mistake made even in complete words 


Galen’s works contain occasional histori al intormatior 


concernin 
many other matters than books and drugs. 


Clinton made much use 


? 
Galen for the chronology of the period in his Fasti Roman 


oO 
Galen’s 
illusions to several of the emperors with whom he had personal rel 

tions are valuable bits of source-material. 


[Trajan was. of course 


vefore his time, but he testifies to the great improvement of the roads 


n Italy which that emperor had effected, comparing his own systematic 
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treatment of medicine to the emperor’s great work in repairing an 
improving the roads, straightening them by cut-offs that saved distanc: 
but sometimes abandoning an old road that went straight over hills 
for an easier route that avoided them, filling in wet and marshy spots 
with stone or crossing them by causeways, bridging impassable rivers 
and altering routes that led through places now deserted and beset |y 
wild beasts so that they would pass through populous towns and mor: 
frequented areas. The passage thus bears witness to a shifting of pop 
ulation. Galen also sheds a little light on the vexed question of th: 
number of persons in the empire, if Pergamum is the city he refers | 
in his estimate of 40,000 citizens or 120,000 inhabitants, includin 
women and slaves but perhaps not children. 

The evils of ancient slavery are illustrated by an incident whic! 
Galen relates to show the inadvisability of giving way to one’s passions 
especially anger. Returning east from Rome, Galen fell in with 
traveler from Gortyna in Crete. When they reached Corinth. th: 
Cretan sent his baggage and slaves to Athens by boat, but himself wit! 
a hired vehicle and two slaves went by land with Galen throug! 
Megara, Eleusis, and Thriasa. On the way the Cretan became so angry 
at the two slaves that he hit them with his sheathed sword so hard that 
the sheath broke and they were badly wounded. Fearing that the 
would die, he then made off to escape the consequences of his act. leay 
ing Galen to look after the wounded. But later he rejoined Galen 
penitent mood and wished Galen to administer a beating to him for his 
cruelty. Galen adds that he himself, like his father, had never struck 
a slave with his own hand and had reproved friends who had broken 
their slaves’ teeth with blows of their fists Other men were accustomed 
to kick their slaves or gouge their eyes out. The emperor Hadrian was 
said in a moment of anger to have blinded a slave with a stylus whic! 
he had in his hand. He, too, was sorry afterwards and offered the 
slave money, which the latter refused, telling the emperor that nothing 
could compensate him for the loss of an eye. In another passage 
Galen discusses how many slaves and how much clothing one reall 
needs. 

Galen also depicts the easy-going, sociable, and pleasure-loving 
society of his time. Not only physicians but men generally began the 
day with salutations and calls, then separated, some to the market 
place and law courts, others to watch the dancers or charioteers. Others 
played at dice or pursued love-affairs, or passed the hours at the baths 
or in eating and drinking or some other bodily pleasure. In the even 
ing they came together again at symposia which bore no resemblance 
to the intellectual feasts of Socrates and Plato but were mere drinking 
bouts. Galen. however, had no objection to the moderate use of wine. 
and mentions the varieties from different parts of the Mediterranean 





world which were especially noted for their medicina 

lieved that discreet indulgence in wine aided digestio 

ind relieved the mind trom all worry and mel in holy 

For we use it every day.” He classed wine w 

1anity as medicine, “a sober and decent mode 
literature and liberal disciplines.” His thi 

De alimentorum facultatibus) supply info 

ent table and dietary science. 

Galen’s allusions to Judaism and Christianity 
nterest. He seems scarcely to have dist euished 
riticizing Archigenes for using vague and unintelligi 
ot giving a sufhcient explanation of the point in que 

it is “as if one had come to a school of Moses 
veard undemonstrated laws.” And in criticizing 
»bstinacy Galen says that it would be easier to win 

Moses and Christ. In a third passage Galen ct 


view of the relation of God to nature. resenting it 
treme to the Epicurean doctrine of a purely mecha 
stic universe. This suggests that Galen had read some 
tament, but he might have learned from other sources 
d ol apples of Sodom, of which | spe iks vel 
According to a thirteenth century Arabian biographe 
spoke more favorably of Christians in a lost commenta: 
Republic, admiring their morals and admitting their mirac!l 
last is unlikely, since Galen believed in a Supreme Be 
only through natural law. 

Like most thoughtful men of his time. Galen tended to believe 
one supreme deity, but he appears to have derived this conception fron 
Greek rather than Hebraic sources. It was to philosophy and the Greek 
mysteries that he turned for revelation of the deity. Hopeless criminals 
were for him those whom neither the Muses nor crat ould reform 
It is Plato, not Christ, whom in another treatise he cites as describing 
the first and greatest God as ungenerated and good 
urally love Him, being such as He is from eternity.” 

But while Galen’s monotheism cannot be regarded 
or Jewish origin, it is possible that his argument from design and sup 
porting theology by anatomy made him more acceptable both to Mo 
hammedan and Christian readers. At any rate he had Christian reade 


at Rome at the opening of the third century. when a hostile controve1 


sialist complains that some of them even worship Galen. These early 


Christian enthusiasts for natural science, who also devoted much tim: 
to Aristotle and Euclid. were finally excommunicated: but Aristotle 


Euclid, and Galen were to return in triumph in medieval learning. 
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THE MORTALITY OF FOREIGN RACE STOCKS 


A CONTRIBUTION TO THE QUANTITATIVE STUDY OF THE VIGOR OF T! 
RaciAL ELEMENTS IN THE POPULATION OF THE UNITED STATES 


By LOUIS I. DUBLIN, Ph. D., Statistician 


METROPOLITAN LIFE INSURANCE COMPANY, NEW YORK 


MY interest in this subject arose in connection with another stud 
M Some eight years ago, | began to investigate the reasons for t! 
increasing mortality of the American people after age 45. The m 
tality figures for the previous decade had shown that, while there | 
been very marked declines in the mortality rates of our population 
infancy, in childhood, and in early adult life, that beginning with th 
age period 45 and continuing well into old age, there had been a slight 
increase in mortality. This was very puzzling because such conditions 
did not appear in England, in Germany, or in the Scandinavian cour 
tries for which comparable data were at hand. This was evidently 
condition characteristic of America. Why should there be such ai 
adverse change in the death rate during a period of extraordina: 
activity in public health and when so much was being done to improv: 
the sanitary conditions of the country? Living and working condition- 
were undoubtedly getting better all the time for the great mass of the 
population. But these improvements were not being reflected in th 
facts of the death rate for middle life and beyond. After much labo 
on this problem, it finally occurred to me that the facts could, perhaps 
be explained very simply as the result of the character of our ‘recent 
immigration. My hypothesis was that, if the foreign stocks that had 
been coming into the country in increasing numbers actually had a 
higher death rate than the native stock at the older ages of life, tha! 
the very fact of their coming would be sufficient to account for the 
increase in mortality of the whole population. 

To test this hypothesis, it was necessary to construct tables of mo: 
tality for the several race stocks, including the native born of nativ: 
parentage, the native born of foreign or mixed parentage and the for 
eign born. For the last group, it was necessary also to prepare a tabl 
for each one of the important foreign nativity classes. I turned to the 
data for the State of New York where there was a large representation 
of the three groups of the population, where registration of deaths was 


1Read before the second International Congress of Eugenics, Sept 


21, 1921. 





gvood. and where | was fairly familia 

litions of the peopl Data were fi 

published n the American Lconomi 

Later. assisted by Mr. G. W. Bake: 

York State with those for Pennsyl\ 
The following is a summary 


eference will have t é 


Table | presents a comparison of the actual facts of mortalit 
in three principal classes according to nativity in the population 
New York State in 1910. In both sexes. the death rates of the foreign 
born and of their native born offspring are considerably in excess 
those for the native born of native parents after the period of middk 
life is reached. Chere is little difference during the pe riods of child 
hood, of adolescence, and of early life: but there the similarity ceases 
The excess mortality of the foreign stock reaches its maximum at about 
age 60 and continues to the end of life but to a less degree. In th 
important age period 15 to 64. the death rate of males (28.0 was 


19 per cent. higher than that for native males of native parentage and 


that for foreign born females was 64 per cent. higher than for females 


of native stock. Similar conditions exist in the State of Pennsylvania 
In view of the fact that the foreign born and their native offspring 

make up a considerable proportion of the total population of both 

New York (63.9 per cent. ) and Pennsylvania (43.5 per cent.). ther 

is no room for doubt that our explanation of the increasing mortality 
2 Factors in American Mortality 

Stocks of New York State, 1910 


3 The Mortality of Race Stocks 
terly Publications American 
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after age 45 is correct. The foreign born enter the United States, f; 
the most part, as adults: they have lower vitality than the native stock 
and their addition to the population can have only one effect, namely 
to increase the death rate at the middle ages of life and at the old: 
acs. 
Our problem today, however, is somewhat different. | propose t 
rive you the results of our investigations with especial reference to t! 
relative vigor of the several race groups that make up our newer 
migration. Obviously, that is what will interest you as eugenists co: 
cerned as you are with the character and potentialities of the vario 
groups which are making the American of the future. 

lo determine the relative vitality of the several race stocks, we cor 
structed a series of life tables from the facts of mortality alread 
referred to. There is no better test: for they tell us the average aft: 
lifetime of each group. The figures of expectation were calculated 
beginning at age 10 in each case because of the small number of fo 
eign born persons living in New York State below this age. TI 
figures for the five principal foreign races are given in the followii 
charts, the countries of foreign birth being arranged alphabetically 
rhe expectations for those born in the United States of native pai 
entage are given for comparison. 

With the exception of the Russian born, the native males of nati, 
parentage have a greater expectation at age 10 than any of the fo: 
eign groups. In New York State, the Russians are almost entirel 


Jews who are noted for their longevity. At age 10, the expectatio 





EXPECTATION OF LIFE AT AGE 10 
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Scotland and Wales, and Ireland. In every case, the expectation of 
life for females is in excess of that for males of the same nativity 
group. The excess varies from seven years among the Irish to only 
about one year among the Italians. 

The following table shows similarly the facts of the expectation at 
other age periods than 10 for each one of the foreign race stocks as 
compared with the native born of native parentage: 

In view of the interest that attaches to the several race stocks, we 
present a chart for each of them which shows the facts of mortality 


for the principal causes of death. 


ENGLISH, ScorcH AND WELSH 

The mortality rates of the British are among the most favorable in 
Europe. Their addition to the population of New York State might. 
therefore, be expected to be a favorable one. Yet, as we have seen. 
the expectation of life of both males and females of this nativity falls 
from two to three years short of that of the native stock at age 10. 
The fact is that the expectation of the British living in New York State 
is about three years less than for men and women living in England. 
Among the several causes of death, we find higher death rates among 
the British born for cancer, organic heart disease, pneumonia and 
violence. They have lower death rates for tuberculosis. The differ- 
ences are never very great and it is diffiiculi to single out any particula’ 
cause of death as especially responsible for the conditions described 


For our purposes, however, it is important to remember that the 
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British immigrant living in New York State does not 
favorably either as do his own people in his native c 
native stock in the United States. 

Immigration from England, Scotland and Wales int 
of New York has been of minor importance in recent years 
there were only 193,359 of these foreign born people i 
State, constituting 7.1 per cent. of the foreign born and 


cent. of the total white population of the state. 


(GERMANS 

The Germans constitute a very much larger group 
stock in this state. In 1910. there were 436.874 German 
constituting 16.0 per cent. of the foreign born whites an 
of the total white population. 

In this group, the males show up much worse than do the females 
The longevity of males, as measured by the life tables at age 10. is 
fully three and one-half years less than that of native males of nativ 
parentage; while the German born females have an expectation only 
one and one-half years less than that of females of native stock. With 
the exception of tuberculosis, German born men and women hav 


higher death rates than the native born for all important causes of 


death. The so-called degenerative diseases play a very important 


part in their high mortality. Heart disease and Bright's disease both 


show excessive rates among males and females. Cancer is also much 
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higher among them than in the native population. Suicide is also an 
important element, although not shown in the chart. The mortality 
characteristics of the German born living in New York State recal!| 
similar facts for the native population of Germany, but to an exag 
gerated degree. The mortality rates of Germans living in their native 
country have shown remarkable improvement during the decades prior 
to the war and were among the most favorable in Europe. German 
males living in New York State showed an expectation of life almost 
two years less at age 10 and considerably higher death rates for the 


principal causes than are found for the Germans in their own country. 


IRISH 

The Irish living in New York State present a very serious situation 
from the standpoint of longevity. They form an important part of the 
population, representing in 1910, 13.5 of the total foreign born and 
1.1 per cent. of the total white population of the state. The high point 
in the immigration of this race was reached long ago, so that toda, 
we must consider not only those who were born abroad but their native 
born children as well. The Irish stock in New York State in 1910, 
thus considered, comprised 12.2 per cent. of the total white popula 
tion in 1910. 

A very high death rate is coupled with the numerical importance 
of this race. The effect on the mortality condition of the entire popu- 
lation is, therefore, considerable. As shown in Chart 1, the longevity 
as measured by the expectation of both Irish born males and females 
is least of any of the foreign stocks listed. Striking excesses of mor 
tality exist. Thus, Irish males at the age period 25 to 44 have a death 
rate of 18.5 per thousarid, or nearly three times that for native males 
of native parentage (6.9 per thousand). Irish born females at the 
same age period show a rate of 12.0 per thousand, much less than for 
Irish males, but nearly twice that of native females of native parent- 
age. Taking all ages 10 and over together and with due regard to the 
differences of age distribution, we find that the standardized death 
rates for both Irish males and females are about twice that for natives 
of native parentage. 

The following chart shows that these results follow from an exces 
sive mortality from every principal cause of death, but especially so 
from tuberculosis, pneumonia, and violence: 

It is difficult to understand these facts in view of the rather favor- 
able mortality condition of the Irish in their own country. The figures 
for those living in New York State are not far from twice as high as 
those reported by the Registrar General of Ireland for the more im- 
portant age periods of life. The factors which produce these differ- 


ences will repay further study. 
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ITALIANS 

The Italians have very favorable death rates in New York State 
and enjoy a good expectation. In this respect, the Italian born males 
show up relatively better than do the females. Among the males, we 
observe especially low rates for tuberculosis, cancer, heart disease and 
Bright’s disease. On the other hand, they have higher death rates 
from pneumonia and violence, both of which may well reflect the 
hazards peculiar to their occupations. 

Italian born females, unlike the males, have relatively high death 
rates from tuberculosis of the lungs and organic heart disease. Like 
the males, they have high pneumonia rates. The figures indicate that 
the conditions of life in New York State are not particularly favorable 
for Italian women in spite of a good endowment of bodily vigor 

It is important to note that in spite of the marked change in the 
environmental conditions in New York State as compared with their 
native country, which, for the large majority of the Italian immi 


grants is the warm south, the Italian born live longer and suffer less 
} 


mume 


from most serious diseases in their new abode than in thei: 
country. 

According to the 1910 census, the number of persons of Italian 
birth in New York State was 472,192. This was 17.5 per cent 
of the foreign born whites and 5.3 per cent. of the total white popula 
tion. This number is large in view of the recent date at which the 
Italian immigration began. A steady stream of this nativity may be 
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expected to come to the United States. 
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Their addition to the popula- 


tion from the point of view of longevity involves little. if any, loss 


to the total population. 
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RuSSIANS 
Che Russian born living in New York State form the la 


rgest group 
among the foreign stocks studied. In 1910, there were 558,952, or 


20.5 per cent. of the total foreign born and 6.2 per cent. of the total 
white population. Although no absolutely trustworthy figures are 
available, it is obvious that in New York State, the Russian born are, 
for the most part, Jews, and it is this fact that explains the very low 
death rate and greater longevity which the Russian born enjoy. As 
shown in Chart 1, both males and females of this race have an ex- 
pectation as good as the native born of native parentage; in fact, the 
males are slightly better than the native stock. The full significance 
of this fact appears when we consider the very favorable conditions of 
life of this people in their new environment. They are, for the most 
part, relatively newcomers and, many of them are still suffering from 
the difficulties arising out of poor housing and of bad economic status 
incidental to a period of adjustment in a new country. This fact again 
bears out what is generally known—that the Jews as a people have 
extraordinary vigor. 

As shown in Chart 6, these Russian born in New York State have 
very much lower death rates from pulmonary tuberculosis than is found 


among the native born. In the age period 25 to 44, for example, 





males show a tuberculosis death rate of 117.1 per 100,000, as com 


pared with 352 among natives. Females, likewise, at this same age 


period, show a tuberculosis death rate a litthke more than one-half that 


ef native born females. It is this favorable condition as to tuber 
culosis which almost by itself explains the favorable mortality which 
is observed in this race. On the other hand, Bright’s disease is higher 
among these people, especially in the later age periods Likewis« 
cancer has an excessive death rate among males. The low death rate 
from violent causes points to the absence of hazard in the occupations 


engaged in by them. 
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SUMMARY AND CONCLUSION 


We may, therefore, conclude that: 

|. The several races that make up the foreign born populatio: 
of New York are variable as to their natural vigor as measured 
their mortality rates or by life tables. 
2. With the exception of the Russians, who are, for the mos 


; 


part, Jews, the expectation of life of the foreign born is less than fo 
the native born of native parentage. 

3. Of the foreign born, Russians have the best expectation fol 
lowed in order by the Italians, the English, Scotch and Welsh, the 
Germans, and the Irish. The last have a particularly low expecta 
tion, 

!. With the exception of the Russians and Italians, the mortality 





A TL An en 





104 THE SCIENTIFIC MONTHLY 


is higher among these races living in New York State than in thei: 
native country. 
5. This condition may be due to the difficulties of adjustment to 
new conditions of life; or to the poorer quality of the immigrants as 
compared with their own people who stay at home, or to a combina 


tion of both these factors. 
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equipment with the leading 
Hart House, 
the social and recreational center of 
the university, contains 


and 


American universities. 


assembly 


halls, libraries, a complete gyn 
nasium, dining halls and a_ well 
equipped theater. 

The Royal Canadian Institute, 


Canada’s oldest scientific society, is 
made up of professional, 
and business men interested in scien 
tific progress. Jointly with the Uni- 
versity of Toronto, this organization 
has made the arrangements for the 


scientific 


meeting. 
Several Canadian scientific soci- 
eties will join with the American 


Association in its meeting, among 
them being the Royal Astronomical 
Society of Canada. The societies 
associated with the American Asso 
ciation which will join in the Toronto 
meeting are: The American Mathe- 
matical Society, The Mathematical 
Association of America, The Ameri- 
can Physical Society, The American 
Meteorological Society, The Ameri- 
can Society of Zoologists, The En- 
tomological Society of America, The 
American Association of Economic 
Entomologists, The Botanical Society 
of America, The American Phyto- 
pathological Society, The American 
Society of Naturalists, The Ecologi 
America, The Ameri 
Society, Che 
American Nature-Study Society, The 
Metric 
Society of American Foresters, The 


cal Society of 
can Microscopical 
American Association, The 
Horticultural 
Science, The Official 
Seed Analysts, The Society of Sigma 
Xi, The Alpha 
Scientific and the Phi 
Kappa Phi Fraternity 


American Society for 
Association of 
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THE AMERICAN ORNITHO 
LOGISTS’ UNION 
Ornithologists of the country 
gathered at Philadelphia from No 
vember 8 to II to attend the thirty 
ninth annual meeting of the Ameri 


can Ornithologists’ Union Forty 
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in other papers and there was 


usual quota of technical papers 


bird names, life habits and history 
The union 


264 members added to a members! 


recorded a net gait 


which already at the beginning of 
meeting numbered 1,350. 

Four American Ornithologists wer¢ 
given the highest honor that can 
conferred upon them by their fellow 
workers when they were elected t 
fellowship in the union. The nun 
ber of fellows is limited to fifty 
four elections only 


with these 


vacancy remains Those honore 
were: Dr. W. H. Bergtold, an 
nithologist and practicing physician 
of Denver, Colorado; Major Alla: 
Brooks, of Okanagan, British Colun 
James P. American 
of Natural History, 


bia ; Chapin, 
Museum New 
York City, and Dr. Glover M. Aller 
Natural Hist 


grade of n 


Soston Society of 
Five members, the 
bership next lower than fellow, were 
elected as follows: S. Prentiss Bal 
win, expert on banding birds, Cl 
Ohio; George L. Fordy 
Wilson 


Youngstown, 


land, 
treasurer of the 
logical Club, 
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